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Developed as part of the Marine Corps Institute (MCI) 
correspondence training program, this course on crane and excarator 
operation is designed to enable the crane and excavator operator to 
perform his/her duties more proficiently. Introductory materials 
include specific information for MCI students^ a course introduction, 
and a stxidy ouide (guidelines to complete the course). The 13-hour 
course contains four study units. Each stxidy unit begins with a 
general objective. The stxidy units ara divided into numbered work 
unitSf each presenting one or more specific objectives. Contents of a 
work unit inclxide a text and study questions/exercises. Answer keys 
are found at the end of each stxidy unit. At the end of the course is 
a review lesson. Topics covered in the stxidy units include crane and 
excavator operator » attachments and wire rope^ safety » and operator 
maintenance. (YLB) 
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1. ORIGIN 

MCI Course 13.52a, Crane and Excavator Operator , has been prepared by the 
Harlne Corps Institute. 

2. APPLICABILITY 

This course Is for Instructional purposes only. 
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Lieutenant Colonel* U. S. Marine Corps 
Deputy Director 
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INFORMATION 



FOR 



Ma STUDENTS 

Welcome to the Marine Corps Institute training program. Your Interest In 
self-Improvement and increased professional competence Is conmendable. 

information Is provided below to assist you In completing the course. 
Please read this guidance before proceeding with your studies. 

1. MATERIALS 

Check your course materials. You should have all the materials listed In 
the "Course Introduction." in addition you should have an envelope to mall 
your review lesson back to HCI for grading unless your review lesson answer 
sheet Is of the self-mailing type. If your answer sheet Is the pre-prlnted 
type, check to see that your name, rank, and social security number are 
correct. Check closely, your MCI records are kept on a computer and any 
discrepancy In the above Information may cause your subsequent activity to go 
unrecorded. You may correct the Information directly on the answer sheet. If 
you did not receive all your materials, notify your training NCO. If you are 
not attached to a Marine Corps unit, request them through the Hotline (autovon 
288-4175 or commercial 202-433-4175). 

2. LESSON SUBMISSION 

The self-graded exercises contained In your course are not to be returned 
to MCI. On^y the completed review lesson answer sheet should be mailed to 
MCI. The answer sheet Is to be completed and mailed only after you have 
finished all of the study units In the course booklet. The review lessen has 
been designed to prepare you for the final examination. 

It Is Important that you provide the required Information at the bottom of 
your review lesson answer sheet If It does not have your name and address 
printed on It. In courses In which the work is submitted on blank paper or 
printed forms. Identify each sheet In the following manner: 

DOE, John J. Sgt 332-11-9999 
08. 4g, Forward Observation 
Review Lesson 
Military or office address 
(RUC number. If available) 

Submit your review lesson on the answer sheet and/or forms provided. 
Complete all blocks and follow the directions on the answer sheet for 
mailing. Otherwise, your answer sheet may be delayed or lost. If you have to 
Interrupt your studies for any reason and find that you cannot complete your 
course In one year, you may request a single six month extension by contacting 
your training NCO, at least one month prior to your course completion deadline 
date. If you are not attached to a Marine Corps unit you may make this 
request by letter. Your commanding officer Is notified monthly of your status 
through the monthly Unit Activity Report. In the event of difficulty, contact 
your training NCO or MCI Immediately. 




3. MAIL -TIME DELAY 



Presented below are the mall -time delays that you may experience between 
Che mailing of your review lesson and Its return to you. 



TURNAROUND MCI PROCESSING TOTAL NUMBER 

MAIL TIME TIME OAYS 

EAST COAST IB 5 21 

WEST COAST 16 5 21 

FPO NEW YORK 18 5 23 

FPO SAN FRANCISCO 22 5 27 



You may also experience a short delay In receiving your final examination 
due to administrative screening requ1n£d at MCI. 

4. , GRADING SYSTEM 

LESSONS EXAMS 



GRADE 


PERCENT 


MEANING 


GRADE 


PERCENT 


A 


94-100 


EXCELLENT 


A 


94-'^00 


B 


86-93 


ABOVE AVERAGE 


B 


86-93 


C 


78-85 


AVERAGE 


C 


78-85 


D 


70-77 


BELOW AVERAGE 


D 


65-77 


NL 


BELOW 70 


FAILING 


F 


8EL0W 65 



You will receive a percentage grade for your review lesson and for the 
final examination. A review lesson which receives a score below 70 Is given a 
grade of NL (no lesson). It must be resubmitted and PASSED before you will 
receive an examination. The grade attained on the final exam Is your course 
grade, unless you fall your first exam. Those who fall their first exam will 
be sent an alternate exam in which the highest grade possible Is 65%. Failure 
of the alternate will result In failure of the course. 



5. FINAL EXAMINATION 



ACTIVE DUTY PERSONNEL: When you pass your REVIEW LESSON, your examination 
will be mailed automatically to your commanding officer. The administration 
of NCI final examinations must be supervised by a commissioned or warrant 
officer or a staff NCO. 

OTHER PERSONNEL: Your examination may be administered and supervised by 
your supervisor. 



6. COMPLETION CERTIFICATE 



The completion certificate will be mailed to yjur cormandlng officer and 
your official records will be updated automatically. For non Marines, yvur 
completion certificate Is mailed to your supervisor. 
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7. RESERVE RETIREKFNT CREDITS 



Reserve retirement credits are awarded to Inactive duty personnel only. 
Credits awarded ^or each course are listed In the "Course Introduction." 
Credits are only awarded upon successful completion of the course. Reserve 
retirement credits are not awarded for NCI study performed during drill 
periods If credits are also awarded for drill attendance. 

8. DISENROLLNENT 



Only your commanding officer can request your dlsenrollment from an HCI 
course. However, an automatic disenrollment occurs If the course Is not 
completed (Including the final exam) by the time you reach the CCD (course 
completion deadline) or the ACCD (adjusted course completion deadline) date. 
This action will adversely affect the un1t*s completion rate. 

9. ASSISTANCE 



Consult your training NCO If you have questions concerning course 
content. Should he/she be unable to assist you, NCI Is ready to help you 
whenever you need It. Please use the Student Course Content Assistance 
Request Form (ISD-1) attached to the end of your course booklet or call «.ie of 
the AUTOVON telephone numbers listed below for the appropriate course writer 
section. 

PERSONNEL/ADNINISTRATION 288-3259 

COHMUNICATlONS/ELECTRONICS/AVIATION 

NBC/ INTELLIGENCE 288-3604 

INFANTRY 288-3611 

ENGINEER/MOTOR TRANSPORT 288-2275 

SUPPLY/FOOD SERVICES/FISCAL 288-2285 

TANKS/ARTILLERY/INFANTRY WEAPONS REPAIR 

LOGISTICS/EMBARKATION/MAINTENANCE NANAGENENT/ 

ASSAaT AMPHIBIAN VEHICLES 288-2290 

For administrative problems use the UAR or call the HCI HOTLINE: 288-4175. 

For conmerclal phone lines, use area code 202 ar.d prefix 433 Instead of 

288. 
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CRAIC « EXCAVATOK OPERATOR 
COURSE INTRODUCTION 

CRAIC «nd EXCAVATOR OPERATOR U dtslgmd to oiMbU tlt« cr<M and •xcaMtor operator to 
ptrfom hit dutltt Rora proflclintly by providing Mm tilth the study mterlal covtrlng tht 
Cwpabtlltlit of Narlnt Corps crant and txcavator attachMnts, oparatino techniques, rigging of 
win rope/ ami operatw's preventive Mintenance* 

AONINISTRATIVE INFORNATION 
ORDER OF STUDIES 

Study Unit 

Nuiiiber Study Houra Subject NateHal 

1 2 Cranes A Excavator 

2 3 AttachMnts « Rope Mre 

3 2 Safety 

4 2 Operator Nalntenence 

2 REVICU LESSON 

2 FINAL EXMIINAT10N 



RESERVE REnRENENT CREDITS: 
CREDITS: 4 

EXAMINATION: Supervised final examination without textbook or notes; tine 

limit, 1 hour, 

MATERIALS: NCI 13*S2a Crane A Excavator operator and ansHor sheet* 

RETURN OF NATERIALS: Students who successfully complete this course are permitted 

to keep the course materials* 

Students disenrolled for Inactivity or at the request of ttieir 
comandlng officers will return all course materials* 



HON TO TAKE THIS COURSE 

This course contains 4 studjy units* Each study unit begins with a general objective 
which Is a statement of what you should learn from thet studjy unit* The studjy units are 
divided Into numbered work units, each presenting one or more specific objectives* Read the 
objectlve(s) and than the work unit text* At the end of the work unit text are study 
questions which you should be able to answer without referring to the text of the work unit* 
After answering the questions* check your answers against the correct ones listed at the end 
of the ttudjy unit* If you miss any of the questions, you should restudjy the text of the work 
unit until you understand the correct response* When you have mastered one study unit, move 
on to the next* After you have completed all studjy units, complete the review lesson and takj 
It to your training officer or NCO for mailing to MRI* NCI will mall the final examination to 
your commending officer or NCO when you pass the review lesson* 



SOURCE NATERIALS 

TN 07647A>I5 Crane-Uheel -Mounted NC2500, 30 ton Nov 1977 

TM 08307 A.14/1 Crane-Nheel -Mounted HC 40 Cruz DK |979 

TM-07»1A.|$ Crane^lheel -Mounted 7 1/2 ton N-ISBIUF June 1975 

TN-(I7691B-I3 Crane-Wheel -Mounted 7 1/2 ton N.RT-48NC Oan 1980 

COMMERCIAL User's Safaty Manual 1975 
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MIUHNE CORPS WSmUTE 



Welccmt to the Marine Corpt 
Intttttttte corrtipondenoa trmintng pro* 
grmnu By mrblling in tliii cotirae^ you 
havft shown a dMire tt> improve the 
ektUi you need for elective perfor* 
mtnov, and MCI hat provided materlale 
to Mp you achieve ymtr goal* Now all 
you need li to develop your own method 
for tfiing these materlale to beat advan* 
tage. 

The following gttidelinM preaent 
a four*part approach to completing your 
MCI courae eucceaafiuUy! 

1* Make a/'reconnaiaaance oi 
your materials^ 

2, Plan your aiudy lime and cboo^v 
a good atudy environment; 

3« Study thoroughly and ayatem* 
aitcally 

4« Prepare Tor ihe final vsmu* 

t MAKR A *'RECO\f<AlSSAXCE'* Or 
YOCR MATERIAI^S 

Beglu with a look ei the courae 
introductttm page. Read ihr COt RSK 
IiNTRODl CTION to gel the "Wg picture * 
of the cuurae* Then read the MATI^RIAUS 
aecHott near ihe bottom of the page to 
find out uhich text(a) aiid atudy aida you 
ahould have recei\*ed with the course* 
If any of the liatcd niateriala are niiaa-^ 
ing, a«*<> Information for MCI Studenta 
to find out how to get theiu« If you ha% 
everything that is liated^ you are rcocty 
to 'Veconuoiter*' your MCI courae, 




Read through the tatd^a) of cou* 
ttnta of your textUh Note the various 
aubjecta covered In the course and the 
order in which thoy are taught* Leaf 
through the texUs) and look tit the lUus- 



s 

T 
U 
D 
Y 

G 
U 
I 

D 

E 



trattona* Read a few work untt quaa* 
tions to get an idea of the types that are 
aaked* If Ma provldea oiher study 
aids, such ai» a alide rule or a plotting 
board, famtilarize youraelf with them* 
Now, get down to opecificat 

II. PLA:< YOCR STCUY TIME AND 

CHOOSE A GOOD STCDY ENHRON* 
MENT 

From looking over the courae 
materiala, you ahould have aome Idas 
of hou much atudy you will need to com* 
plete this course* But "some ideu" ia 
not enough, Vou need to work up a 
personal study plan; the following stepa 
atiould give y»u some heli:* 

Get a calendar and mark those 
dayn orthe week when you have llmi' 
free for atudy. Two «tudy perloda per 
week^ each laatbg 1 to 3 houra, are 
suggested fur completing the o^t^hnum 
two aiudy units required each month by 
MC1« Of courae^ work and other 
ackedulea are not tile same ft>r everyone* 
The inipfirtaiit thing la that you achedule 
a regular time for atudy on the aa;ne 
davs ofeach ueek« 




[H) Read the citurae introduce tlot> 
page again. The section marked ORDER 
OK STI DIES tells you the number of 
study units In the courae and the approx* 
iniate number of stu'^v^ hours you will 
need to c*omplete each study unit* Mtjg 
thyse study hours Into your schedujle^ 
Kor e\ample^ it >'ou set aside two 2*hour 
study periods each week and the ORDER 
OK STrDIES estimates 2 study hours for 
your first study unlt^ you could easily 
scltedule anil complete the first study 
unit iu one study period* On your calen* 
dar ;^u would mark "Study Unit l'^ on the 
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•ppropriftte d«(f , Suppose that Hit 
Mooiu) study unit of your courM ro*- 
qutrM 3 otudy hours* In that mm, you 
would divlds ths study unit in hAt and 
work on esch hair during a ssparata 
atudy psrtod* You would mark your 
calendar accordin|^y* Jndicats on your 
calondar axaoUy whan you plan to work 
on oach atudy unit (br the entlra eourat* 
Do not Ibrget to acbediila one w two 
atudy parioJa to prepare t» the final 
exanu 

SUok to your aohediila* 

Besidsa planniog your study 
Ume, yoii shotdd als^ ohooas a atudy 
environment that ia right (or you* Moat 
people need a ^uiet place (or atudy, like 
a library or a reading loungei other 
people study better whars there la back* 
ground muaicf atlll othera prafier to atudy 
out*of-doora* You muat choose your 
atu4y en\ironment carefully ao that it 
ftts your individual needs* 

m. STI DY THOROUGHLY AND 
SYSTEMATICAIJ.V 

Armed uith a workable achedide 
and aliuated In a good atudy envtrunment 
you are now ready to attack your course 
study unit by stw^ unit* Tobogliwteni 
to the Oret page of stndy untt It OtoHils 
page you vlU find ths study unit oto|eotiva« 
s statement <tf what you ahoiild be «ble to 
do after oomplettng the study valt* 

UO KOT begin by reading the 
work unit q*iesiioti8 and flipping through 
the text fior answsrs, ir you do so^ 
you will prepare to faU« not pasa» the 
final exam, Inatead* prooeed as fol* 
lows: 

@ Read tb^ ohjeciive for the 
firai work unit and then read the work 
unit text carefully* Make no^ca on 
the ideas you feel are important* 

(g) Without referring to the test, 
viewer thr questions at the end 01' the 

work unit 

Check your anawers against 
the correct ones listed at the end of 
*He atudv unit 

(w It you mtaa any ct the questions* 
restudy the work Mnli until you understand 
the correct responaa» 

(e) Com to the wjA work unit and re« 
peat ateps (A) through (d) until you have com* 
plated all the work units in ths study unit* 



FttUow ths ssms procedure for each 
atudy unit of the eouraa» If you have 
problems with the tmt or work unit questions 
that you eannot aolve on your own* aak 
your section OIC or NCOIC tat h^ If 
he oaniiot aid you* requoat aaslstance from 
MCi on the Student Course Content Assis* 
lance Roqyest la<^ded with tMa course* 

When you hava fbtlshad eU ths study 
unites oomp la te Hia courss tavlsw lesson* 
liy to answer each quaatlon wllhout the aid d 
raie f ettoe matarlaU* Itowavar* tt you do not 
know an answer* lo6k it up* Whenyouhava 
anlshed the lessoiw take it to your tralnliig 
offloerorNCOtor malllBgtoMCU Md 
will grvla tt avd Mud you a fSiadbaak ahaat 
Usttagooursa ratoreneea tor any questions 
that you Bftlsa* 



IV. PREPARE VOH THE HNAI. ENAM 




tiovc do yuu prepaid for the final 
exam? Kollmii theae (our ^poi 

Review Mch atudy unit ohfective 
aa a aummary of what waa taught in the 
oourae* 

©Reread all [>ortiona of the text 
that you found particularly dimcult 

©Revlnt all thr work unit queatlona* 
paying special uttvntion to thoae you missed 
the first time sround. 

Study ths course revtaw 
lesaai^ payltig partloular atletitloa 
to the questloiis you missed* 

If you fSoUow thess simpla 
stsps# you should d« well on the 
flnaU OOODirCKf 



sruDir UNIT 1 

CUWe $m BtMVATQR OPEMTW 

STUOV UNIT QSOECTlVEt Vm SUCCESSFUL COMPLETION OF THIS STUDV UNIT, YOU NtU 
lliNTIPY THE mmt WOSEQF A OtME, Ml BtCMATOIt, MO THE COMENTS OF THE 
TilKE CMUCS MO CXCWICrOMSED Vt THE MIWIIC CQ»S. YOU MU IDENTIFY 

iimm» FOMUNa c»milities, mo cmrier nmility of the crmies mo excavator. 

Tha craiM and «tctvater art tlia Mtt vtrMttU* th« Mtt difficult to OMrtte* wi 
mtcbly tha Mit danoirow pttMt of tnotnotrtno oqntpMnt tii*d tn tho NirtM Corps. For 
noit rtuoM thtt eourto hot boon trttton for jwu. tho cram and oxcaviter oporater. It It 
dntgmd to provldt jmi iHtfc a tatic kimilodo* of tho typot* coiBonontt* eaptcUtw* and 
attactatatt of tho tnroo cranoi and txcavttor coMonly utod in tho Ntrtno Corps today. TIm 
courto also covort oofoty* oporater nUrtonmco* and wtro ropo handltno. it tt not lutondod 
to tako tn operator stop ity stop througli strt and stop todmlquos. Tnat knovlmi Is bost 
oatnod iditia actually Mrittng wttN ipoctf to oqutMont. Tho InforMtlon pmldod in this 
courto should otvo tha oporator tha fundaisntal Rnowlodfo thU ho should htvo* prior to 
actually opsrattng a crano and tKcavator. 

Tha crano first appoarod about 183S and loohod liha a cruda boon with a shovol 
attadMont* nountod on a railroad flat car. Ovor tha yMrs. cranos oradually acquired a 
variety of attach«onts and left tha rails to appear on crawlor trades or rubber thres. 

Horh Unit 1-1. FWFOSE A MSIC CQWONENTS 

lOCNTIFY THE PRIIMRY PURPOSE OF THE CMNE AND GtCAVATOR MO THEIR TW BASIC 
CnrONENTS. 

Cranes are deslaied to do iiny jobs under varied conditions* hut their bulc purpose 
is to lift a load and place It In a nen location. It Is through tha operator's knewledoe and 
shin that the «ost efficient use of cranes, excavator, and their attachMnto will he «tde. 
Tha operation of the mdianlsM Is threefold: heist, nrtno* Md travel. Tha boon (fig l-l) on 
any crane or Ma ONcavator nay he relsed or loMred through an arc, pivoting about Its point 
of attachMsnt. Tha boos hoist device provldw the Mans of lifting and lowering the boo*. • 
The swing aechanIsM allows the entire turntable or upper revolving froM to he revolved 
through Wfi In either direction. The trevel uechanlsn, trough wheels or tradis, gives ^ 
crane Its Mblllty. The excavator Is siMtlar to tN crane In those characteristics. 




Fig l-l. Functions of crane-shovel Mchanlsia. 



l-l 
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In ord«r for you to undtrtUnd tht crants «nd txuvitor bttttr tnd to «td you U thttr 
ttst, tht bittc eoipofiOTtt of crtntt w4 txctMtor ind tht attMbMnts ifhtcb my bt ttittilltd 
on tli«» '^ni bt dfscrtbtd. 

A crut and txctvator it Mdt up of two bittc conpoiwnttt tht MOunttM (ctrrttr) ind 
tht upptr rtvoTvttig MNrttructurt (ftfl 1-2)* Dtt nounttng ts thit portleti mtch supports tbt 
upptr rtvolvtM trtm isuptrstructurti and Mkas tt tobtlt with ttthtr «htt1s or tracicst lucb 
as tho firovt* Pttttbont* I Drotts (fig 1-2). Also tht nounttng haids tht MChtntry Mhtcb 
powars tht crants and txcavator (ftg w)* 





Ftg 1-2. Nounttng and upper ravolvtng si^aritroeturt* 

Mhf l-«Dunttd Ci^rrttr coapontnts (tin 1-3) « Tht tdittis art powartd by tht saat tngtnt 
mat IS usaa rer tnt crant ana axcavator. All three crants and excavator havt a 
4iditt1 dr«ve capability* The three crants havt 4 trfitti steering and the excavator 
has 2 «(iee1 steering. 



ENGINE 




Fig 1-3. Uieel-Mounted Carrier. 

All control levers and IflstrtMnts are stationed In the operator's cab except for the 30-ton 
Drett and Orott Excavator. The control levers are Inside the operator's cab but the 
Instruwnts end gauges are outside the operator's cab Munted on the engine shroud instruMont 
panel (fig M). 



1-2 
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1. 



uorr mrai 




iQiqii ooHmriu iMttuiw 
tmiui onramii/TiiMsmasKw 

mm OIL FiBsstiu quigb 



FI9 M* CnglM Initrynent Panel* 

b. Uddt revolving ftM cofliponants . Ihe upper revolving ftram (f la rests on tiie 
traVel necnanisn muntlng. Th« upper revolvlrg ftm consists of the operating 
MchanlSfN. counterweight* Clinches and boo«. The Orott crane and excavator have the 
controls In the operator»t cab i*lch 1$ also on the superstructure. Ihe boom Is 
attached to the aperator*s c«b« along tilth the hoist cylinders (fig 1-5» 1-6). 
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Fig 1-$. upper Revolving Frame, 




EXERCISE: Answer the following questions and check your responses against those listed at 
the end of this study unit. 

1. What Is the priMry purpose of a crane7 

a. To dig ditches 

b. To build bridges 

c. To lift loads anri place them In new locations 

d. To carry loads over long distances 

2. Mtat are the two basic conponents of a crane and exc'.vator? 

a. tradc-Mounted and boon 

b. mounting (carrier) and upper superstructure 

c. wheol-nounted and winch 

d. air-mounted and tires 

Work Unit 1-2. EXCAVATOR AMD CRANES USED BY THE MARINE CORPS 

WHEN GIVEN AN ILLUSTRATION, HATCH THE THREE CRANES AND EXCAVATOR USED BY THE 
MARINE CORPS WITH THEIR NORHENCLATURE. 

The cranes and excavator discussed here art the HC 2500 30-ton (Orott), MC 40 Cruz 
(Orott)* M-1S B1WF 7 1/2-ton (Pettlbone) and the M-RT-48NC 7 1/2-ton (GroVtf). These are the 
ones which you will be coning in contact with; therefore, these are the ones lAlcb you should 
bicoBie familiar with. While reading about these cranes and excavator, you should keep In mind 
that engineer units are generally equipped with the full range of attachments for thts« crant* 
and excavator. Landing support companies, beach and port operations conpanlts, and 
maintenance battalions are usually ilmltfd to hookblocks and a limited miober of clam^ll 
attachments. The cranes and excavator aro fully hydraulic. 

Pettlbone model IbBIMF hydraulic crane (fig 1-7) . This crane, which weighs 28,300 lb, 
has a luting capacity or i uz ions, it is a rour-Mieel drive, fotr-Kheel steer, full 
revolving water-fording, diesel-powered, hydraulic crane. The crane U mounted on the center 
of the vehicle and the hydraulic punq> Is mounted at the rear. Stabllzatlon of the crane Is 
accomplished with outriggers whicn are located at each comer of the crane. 




Pig 1-7. Wheel-mounted 7 1/2-ton hydraulic 
crane,mode1 Pettlbone ISB1WF. 

A winch Is located at the reai* of the three section telescoping boom. This crane Is powered 
by a GN 4-53 diesel engine. The Pettlbone crane Is generally used In the Reserve Units. 

Grove model H'RT:48 HC hydraulic crane (flc 1-8) . The crane, wheel-mounted, rough 
terrain, nyorauiic, i i/?-ton nooei RT-4WfC (Grove), is a rubber-tired diesel powered, 
hydraullcaity operated, material-handling item with a telescoping boom (two sections) capable 
of lifting 7 1/2-tons. Weight of the crane Is 24,760 lbs. 
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Fig 1«6« Wheel Hiiounted 7 1/2*ton hydraulic cranet model RT*48MC (Grove)* 

The nature of nodem combat operations has established a requlrenent for a crane capable of 
operating over rough terrain and providing means for general cargo handling of loads up to 7 
1/2 tons* The subject crane will replace the Anthony 3-ton crane In a.:t1ve growd units and 
the Pettlbone 7 1/2-ton crane new In active Marine Aircraft Hings (MAM's)* The Anthony 3-ton 
crane will remain In the active NAM*s to s*ipport r«<)u1rements for an air transportable crane 
during cont1n9ency missions* and the pettlbone 7 l/2*ton crane will be assigned to Marine 
Corps Reserve units* The Pettlbone and Grove cranes are equipped with hook-block attachments* 

Wheel *mountedt hydraulic, rough terrain. 30-ton capacity crane. Model MC2S00 (fig 
l^il* Tnts crane weigns 7it470 id and has a nrting capacity or 30 tons* it nas a Doom that 
Iscapable of extending from 33 to 80 feet* It Is diesel engine-powered and Is equipped to 
operate with a pile-driver, hook-block and a 3/4-cub1c yard clamshell bucket* The crane can 
travel over rough terrain* sandy beaches* and on paved roads at speeds up to 22 MPH* The 
normal method of steering Is by the two front wheels* but the four-wheel carrier Is also 
capable of four-wheel coordinated steering and crab steering* 
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Fig 1-9. Wheel -Muntad hydraulic cr«ne, owdel HC2S00. 

titt 30-ton Orott cr^ne cm Im found In no«t Engineering Support units. 
The Excavetor, hydraulic, wiUlpurpose, wheel HWunted, Model NC40 Olt, (fig 1-10). 
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Fig 1*10. Nodel MC40 Drott Cruz. 

A Mdluiihmltfht hydrtullc excavator Is required In Fleet Harlne Force (FNT) engineer units to 
support back-hoe excavations In deveiopmnt of field fortifications* trenoklng 
operations* enplaceMnt of culverts and coRnmnd bunkers* drainage ditch construction end 
Mlntenance* airfield repairs* SAT's Installation* nater point construction* and construction 
of bridge launch sites. Ihe Excavator* hyd«tu11c* miltlpurpose* «ihee1«wunted* Kodel NC40 OR* 
tilth attadiMnts* nlll soppont ouarry operations* vehicle loading fronnattfriel stockpiles* 
and a variety of other engineer/logistics tasks tthlch deal tilth rapid excavations. 

Ihe Excavator* hydraulic* multipurpose* iriieeViiiounted* Model NC40 DR* Is a 
d1ese1*pOMereil* pneuinatlc-tlred* noblle four-wheel drive unit tilth three Interchanveable 
buckets for excavating* trenching* ditching* sloping* grading* backfilling* riprap work* and 
loading. Ihls 1te« has noblle capabilities over rougii terrain and has a Mghwaiy speed of 22 
miles per hour. 

The excavator* hydraulic* imiltl purpose* Wheel Hiounted* Nbdel m;40 DR* Is fully revolving tilth 
an oscillating front axle* four stabilizers or outriggers* universal boon tilth an extendable 
tool boon* and a tool boon extension. The Excavator* hydraulic* nultlpurpose* wheel Hioun ted* 
Model NC40 DR* has the capability of lifting a ninlnun of 10*000 pounds to a 1&*foot height at 
a 15«foot radius. 

EXERCISE: Answer the follwing questions and check your responses against those listed at 
the end of this study unit. 
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WitcMnQ ! Hitch «ch lllustritlon In coIimo 1 (Items 1*4) tilth Us appropriate 
nMmclaturt in coltfnn 2, Select th* ONE letter (a» b» c» d» e» ) Indlcatlns your choice. 
Meet your answers In the speces provided. 

Colum 1 Colum 2 



11 1 ust rati on Womencl at ure 




work Unit 1-3. LIFTING OPABILtTtES 

IDENTIFY THE THREE FACTORS FOR RATING THE LIFTING CAPACITY OF A CRANE AND 
EICAVATOR. 

Cranes and excavator are rated by their lifting capacity at a given operating radius ^ 
booy anQle » and boom length , (derating radius* figure 1*11» Is deflneg as the horizontal 
distance from the center or the crane's and excavator's turntable to the center of the hook 
block or attachment suspended over the load: where the load Is being lifted from* and where It 
will be set down. 

Some lifts may extend Initial working radius; for example* extending the boom to reach 
the drop point. 

When lifting a load near the maximum rated capacity of the crane* (even a small 
Increase In operating radius will affect tipping and structural strength) the boom deflect 
forward. This Increase can be substantial as the boom Is fully extended. 
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Fig TItU Optratlng Radius. 

Hheel-nounted cranes are rated at their mxlnuin 11ft1n9 capacity *t a 10*foot operating 
radius, with outriggers figure 1-12 (tAlch are used to ke^ the crana levti and ttabia) set, 
with a 33-foot boom and positioned on f Ira level footing. The four basic factors to us* tfh#n 
detenilnlng the lifting capacity are boom length, operating radius, boo* angle, and use of 
outriggers furnished with the crane. Other considerations Involved art the aMunt of 
counterweights used, weight of the hook block, and the overall Mlntenanc* condition of the 
crane . Keeping these points in Mind, always consult th* tables furnished with the crana 
concerning the radius and recomemted length of the booi before lifting a certain anount of 
weight. Mten referring to the tables, renmber the angle of th* booi is found on the booai 
with an Indicator as in (fig 1«i3). 




Fig 1-12. Outriggers. 
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Fig 1-13. Boom angle indicator (Drott 30-ton). 

Ibi booM angle range is from alnus 5 dogrees to 75 degrees. The nlnlimn swing height and the 
boow anfll* art indicated by the Markings on the boon angle indicator (fig 1 OS) which affixed 
to the left hoist cylinder. The other boon angle indicators are located on the boon itself 
(referring to the Pettlbone and Grove cranes). 

Exa^tlei of the weight that the cranes discussed here can handle at a given radius or 
with various lengths of booM are listed In the load charts (found in the TH*s and operator's 
cab) which are provided for each crane operator to follow. See figures 1-14 and 1-1S. 

IS BIHF 7 1/2-ton Pettlbone * RT-48MC 1 1/2-ton Srove Hheel-Hounted cranes, lifting 
c«pac1^ \1 1/2 tons) is appried at a radius Measured fron the center of rotation of the 
crane. The worlcing radius Is Measured ffOM the centerllne of turntable In a horizontal plane 
to a point where the center line of the block will Intersect (fl9 1-11)* Boon length Is 
Measured froi centerllne of boon pivot pin to centerllne of booM point sheave. 

Loading tttndllng devices. Including the hook block, sllngs nust be considered as part 
of the load and allowances nade for their weight as part of the load to be lifted. See Safe 
Load Data ^^W* 1-14. 
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Fig 1-14. Safe load data (both 7 1/2 ton cranes). 
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The table above Is based on the crane operat1n9 on firm level surface 360^ rotation and 85% 
tipping* 



HC 2500 30->ton Wbcel*Hounted Crane fllftlnfl capacity Is 30 tons)* 
{ri9 l^li] are for machines vfun SZuu pounds oT^ counterwei 9ht on th4 



The rated loads 

shown (fig l^lb] are for machines vfUh szuu pounds or counterwei 9ht on the upper 
superstructure and do not exceed 85% of tipping. 



ob^ritlnq r«<lirt It tht torJmtil ^Ut^ frw m of rotitlon b«»ri lMdlrt9 to tl^ coftUr Of 
v«rtk«l hoitt lint or toCkU tilth lo*d i^fllotf. ^ ^ ^ 

2, Tiw ritid iMdi iKoHft ir» for «kH|mi •Ith fMO ^OuMi of «ou(iun«HM on th« t*pp#r OAtf not i«c*od Wf 
of ttp^fM. INMi ritlnfi iri on frootT tMOfnM lo#rii tilth th« crtnt Ifvolid «nd itoikdiog i 

ftrB»» uniror* tupportino «orfieo. fl» rotlooi oiki no illMne«t for Hi^rii Jo^ fondit on»* t^K oit toft 
or iMivon ground, out of livol oondltlont* hr^«*lnd«» %tU IOidi» pondutw oetJon» Jirklng or iitMvn 
itopoJna of toid«« tro¥«Mng •Ith toidi» hotirOoui condltlom* OHftrlinci of Mrionnil* tm mS^I*^ Mfti» 
ifittric i*lrot. otc. )ldi fMll on teM It »>otirdoa« ond It net ptnilttid, <1lr» ritfn|i if« T$X tlM**»9)* 

1, Aitffd loidf ihown In t^i blofk iron iro btifd en itructuril itrtftfth «id/or itrin|th of Mtoflil ood *ot 
on tti« itflblfItT of the MCli1nn« 

i^, Th« wit;|htt of ill loid MndUng d«»lcoft tuch m hoel(i» t(ee% bleckt« tUnf** oti.* «ncipt tM tout woo- 
ihnft W con»ld«rid it oirt of th« loid. 

«iflngt fiJttt eutrlfoori ir« betid oo outrlgotrl fully entonded end tit to i dittinto of iMO'' ffm th« 
lonqltudjnel e^lt of the oorrtor to th« outrigger fleet ptvot conneetlen eod tire* etoor^^ the ground 
end free of erine Might* 

iitJn^ on tlri^ Append on tiro eepe«l*r ond co^ltlon of tJfOt tnfloted to OS fSL 
*o triff' <rjih iwt- 

w Ut» fully rif rented bee» petitioned over front of erene* 

Loek-eut enlf oteinitlen hf ingeging the over»r1de twlteh* The enle «»t not hi otelllited before 
tiilteh U put In evti loek petition, 
w At^f loid igtlntt cerge b«Poer ttltb ild« rotelner hreCkitt In entonded petltlee* 
limit tpoedt to I oilit per beur* 

Ihe Mnl«g» et«pi«hel1 bucliot cepeeltv 1i Vk cu« fd, 

The MMtmi weight of eleMhell bocliot end continti tbeutd not OKceed TOOOI^uodt, 
CtMhtU eperiilo^ U per*lttid fo^ hocm t*n«th» of II to U feet eed eperiting redll of l» to 50 feet* 
Mdovf the loed lodlcetor dTntnometit ffo** the tiiri repe, 

rperiti efeM«hel1 on ewtrlggert e#*d foUoit ill erene opefetlng notit given ei» thit chert* 
The 1000 potmd riting dott not eneeed 79/ of tfpplng» or 79^ of the evellebli eloftng line pull, or 
the enoMble ^If repe 1o«dJng» t«hen operited tilthln the boftt lengf^t end redM given* 
:ltlfL Pl.t MlWtft APtMTIOM 
riMr on 



7* 



Cp«reti pHi drl^r on outrlggert tilthin the IttiMt of the lo.>d chert* 

eoth Unet hotding the pile 4ftw end the pUe outt twin ilK^ dofJng tbe drUJng operottbo to 
prevent theek loede on the erene« 

nc^nip 

ndUetor 'pirft of Une*' to eeoel the m^r of Hnet bet^tet* the block end boeo point. 



Pre-tet e mnlmm toed IVofc^ddteroieed froo the reting ehert for the eperiting «onflpurotfo%beted 
on beori linith iod eperottng redtut. 
l^enp iM theivet le the bloeW* boom eolnt* end dynemetir t«e11 lubrlceted. 

10. The mtMim^ toed for contmlled fretfetl It IMted to fOOO poundt, 

IK pe not operiti et redll beyoM KiMre the lood riting ehertt Hit no «epeelty» ilnce the ereoe cen overturn 
tttthout ent leed ee ttie took, , ^ ^ ^ ^it * ^ 

11, .Tike poHor operited» teleteopJng boeo eeetlont ire MrdoMeilly ioOMnced to entend end retreet oqoilW for 
i «enfM of 11*6*' fnr ii«h tettlon. Theto tKtlont nuti bi intended eo^lly it ill tJoet. «vr toed ttlthio 
the Mtiitt of the toed ehert Mey hi toletcoped; l«wtvof» the, oohJouo loed Ii lltilted by hydreuMe pretiure* 
kpm nncti* end been IdbrUittont 

l|. Am the Urn length or the opiriting redlue to bo ifted It between theti gtven on the loed riting <hert» 
the rited ^oed It then the loed it the nent longer boon length or operitJng redtut. 

Fig MS* Sdfe load ddta (30 ton MC 7&00)* 

The ratings Mke no allowances for adverse Job condltlonst such as: soft or uneven ground, out 
of level conditions, high w1nds» side loading pendulum action. Jerking or sudden stopping of 
toads* For other attachments to this crane consult your TM* 

HC40 Cruz Excavator^ hydraulic, multipurpose, wheel aounted > It does not have a load 
chart but caution must De used when operating* it does swing 360^ ind outriggers are 
recommended* For other attachments to this Excavator consult your TM* 



Remember: 



Operating radius Is the horizontal distance from the center of the crane's turntable 
to the center of the hook block suspended over the load* See figure |<>|6* 
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Fig M6. Operating radius. 



b. Boom length Is the distance from the center of the bom hinge pin at the base of the 
boom* to the end of the last boom section. The Drott 30*ton boom's length Is easily 
read from the cab 1^ looking at the length markings on the side of the number two boom 
section. See figure M7. 




Fig XAU Boom length. 



c. Boom angle Is the angle determined when the boom Is raised from a horizontal 
position. See figure 1-16. 
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Ftg 1-18. Bow tnglt. 

EXERCISE: Ansner tht follwing qMtttons and check your respmiMs a9«tntt those listed et the 
end of this stuoy unit. 

1. What are the three factors for rettng the lifting capacity of e Crane ft Excavator? 

a. operating radius* bOM anala* boo« length, 
t. boos length* boo* engia* tipping, 
c. boon length* booM angle* outrlgglng. 

2. What Is the horizontal distance fro« the cent«r of the crane's turntable to the 
center of the hook block or attachaant suspended over the load called? 

a. Boom angle 

b. Booa length 
Operating radius 

Work Unit M. USAGE OF A LOAD AM) HEIGHT CHART 

6IVEH AN lUUSntATION CHART* NATCH THE NAXIHUN RATED LOADS TO THE OPERATING RADIUS 
AND BOOM LENGTH. 

In deterailning a safe boo» angle and booM length with respect to the neloht of the 
load you must see the load charts to eld you. Every crane Is equipped utth e set of 
easy-to-read charts. On wst indels* the charts are located on the inside cab mil. 

Rough terrain cranes have 360- degree lifting capacity. Mien lift or loner operetlons are 
mde outside the front wrking areas, refer only to the load chvt iarked "Rated Loads for 
Three Hundred Sixtv Degrees". See figure 1-19. 
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Fig 1-19. Rated loads for 360«. 
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Fig 1-20. Rat«d loads ov*r th* front. 

The rough terrain crane operator has \m working ranges; If the lift and Itwer point are 
Mithin the front working area, defined as the angle from the center of rotation through the 
center of the front Obtrlgger supports, refer only to the load chart aarked "Rated Loads Over 
the Front". See figure 20. 
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EXIRCIX: AntMr tht following qutstlont «id check your responses against those listed <t the 
end of this studjy unit. 

1. Using the diagram on page I-I6 {fig I-2I), Rated Load Chart 360^, determine the 
MXIWM rated lo«(t for a boon length of 62 feet with a boon angle of 60 degrees? 

a. 34,OUO 

b. 2$»000 

c. 21,000 

d. ig.ooo 

KitcMng : Natch the illustrations In colinn I (Items 2-4) with the proper rated 
loid Chart for each lift In colum 2. Select the ONE letter (a, b, c,) Indicating 
your choice. Place your answers In the spaces provided. 

Coliam I Colunn 2 

Illustration Rated Load 




Rated Loads Over Side 
Rated Loads 360 degrees 
Rated Loads Over Front 



Work Un U'^. FOR01N6 CAPABILITIES 

STATE THE FQROING CAPABILITIES OF THE THREE CRANES AND EXCAVATOR. 

To ensure success In enphlblous operations, landing support and engineer units aust 
assist the landing force In its ship.to-shore movements and fadtttate waterborne landing. To 
get supplies to the beaches, the cranes and excavator must have fording ability. As a normal 
rule, most cranes and the excavator can be used In water as long as water does not get Inside 
the engine air intake. 

Fording precautions . In fording, the I5BIWF, the RT-48HC, MC 2600, and the HC40 Cru2 
can be moved through water up to the bottom of their superstructures. They all can be 
subjected to a depth of as mich at 60 Inches, except for the I5BIWF crane which fords 48". 
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AtMavs test the depth of the witer« allowing for the consistency of the bottoii« and 
fiever attempt to ford even the narrowest strean If the water Is too deep. Be sure that the 
engine Is operating it fiill efficiency before fording. Shift the transmission into the 
1ow<>speed range and speed up the engine to minimize the danger of stalling. Always enter the 
water slowly so the water will not sur^e Into the engine compirtment. Nalntain a slow» steady 
speed (3*4mph) while fording* In case complete submersion occurs during fording and you 
should have to swim out, clear all water from the fue1« hydraulic* and lubrication systems as 
soon as possible to prevent rusting and dry watersoaked electrical coeiponents thoroughly* 
Start the engine as soon as possible as normal operating heat will dry the crane 
satisfactorily In a short time. 

After ^fording, preventive maintenance . Prevention of rust and detei^l oration of 
electrical insulation requires continue! preventive measures. Frequent Inspections are 
necessary to find wor^ spots In the 1nsutat1on« Rust and corrosion on any unit must be 
corrected lamdlately. Clean off all rust and pcint bare surfaces. Place a light film of 
lubricant on polished or machined metal surfaces. Remove accuilatlons of salt or dirt and 
clean all fittings thoroughly before lubricating. 

EXERCISE: Answer the following questions and check your responses against those listed at 
the end of this stii4y unit* 

1. Before attempting to ford a stream with a crane or excavator, you should always 
ensure that the water Is no deeper than the 



2* The MC 2B00 30-ton Orott crane wheel -mounted can ford a depth of tiow maryy Inches? 

a. SO 

b. 60 

c. 70 

d. 60 

Work unit 1-6* CARRIER MOblLITY 

STATE A CARRIER MOBILITY OF ALL THREE CRANES AND EXCAVATOR 

Crane mobility capabilities are Indeed Important to accomplish effectively the 
assigned mission* When deciding what type of crane t t ose» you must keep In mind Its 
limitations and canabllltles on the beach* off the road, ml on the road over long distances* 

On the beach* Mobility on the beach ^s a problem thrt landing support people 
encounter* The crane and excavator must have the ability to make ship-to-shore movement and 
travel across beaches* Making ship-to-shore movement can be quite Interesting* it requires a 
bit of skill for an operator to move the crane off the boat Into the surf and onto the heach* 
It Is not unusual for the operator to disappear In the surf» but with discipline he*11 ride It 
out. Consider the difficult Job of balancing the crane 1^ lifting the boom while coming down 
the steep nmp Into the surf and then quickly dropping the boom down to keep the crane from 
tipping over while moving to the beach. 

The weight of the wheel -mounted crane and excavator Is transmitted to the ground at 
the point of contact between each tire and the ground. This type of crane has a ground 
bearing prt^ssure of 75 to 100 psi (fig 1-22) off the road and 



a* 
b. 



top of the tires 
engine air Intake 



c* top of the counterweight 

d. bottom of the operator's seat 



i-ie 



2S 





Ftg 1-22* Ground bMrtng prttturt* 

on tho road. Tlio thrtt cranos «nd oxcavitor can nanauver tn rouflh-tarratn as Mil as on tho 
road* 

CXERCISCi AnstMT tho following quostton ond cbedc jmir rtsponso agatntt tlwt Itstod ot tho 
and of thts study untt. 

1. Uiat ts tht carrttr Mbtltty tratt of all throo crcnos and oxcavator? 

a* iy>uckHK»untod 

b. Hhtol-aountwl 

c* iy>ackHK»untod 

d. SktHKtuntod 

SIMURV REVIEU 

In thts losson you loarnod tho trrtaary purposo of tho cranos and axcavotor by Itfttno 
loads ond placing thou tn now locations. All tho oqutptsent ts whoal-Muntod. You loarnod tnt 
char actor tsttcs of tho oxcavator and tht throo cranos used ^ tho Karl no Corps, and that both 
aro stotlor* You loarnod tho lifting capabllltlts and that tho oxcavator and cranos can bo 
fbrdod, and ttot oil thoso typos of oqulpaant aro oasy to «anouvor on or off tho road* 
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MMMTi to $t«4y Untt #1 ExtretMt 
mu M 



1* e* 

Morfc Untt 1-2. 

1* e* 

9. b. 
4. 4. 

Mrfc ma 1«3, 

1* «• 
2* e* 

Mrfc Untt M, 

1. e 
2* e* 
9. b. 
4. «. 

Mrfc Utett M, 

1. b. 

2, b, 

Mrfc Mtt M, 

1. b. 
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STUOV UNITS 

AnMwmn m m rok 
STUDV war ouccnvct won succcssrui cmenoN of this smt unit, you wu 

lOENTIFY INE AHMMINTS USID ON THE 1MIEC OtWCS MD EXCAVATOR. INaUUNfi THEIR 

rmmu. you wu also lOENnFY the owucTERisrics of wre rope, their seizins 

AND CUTTINR, AND THE CARE OF WRC ROK. 

CraiM it t i ri iiB t i «r« 4mIom4 to lift toidt Mkt eoMtruetlen oporatlont pottlbta 
un4<r vtrlow eondltlMt. Tkt tlx telle att w h —i tt (fifl 2*1) to bo diKUttod Imto aro tha 
hook lilecit, ctaMHoll* oxeawtor todtat* ditai etoanoift Sudctt M^lat-o-tiHat, mttlpiirpoM 
buckat and plla drlvor. Par an oporator to Mkt ttM wtt offlelont utt of tbott attodiaaiitt* 
ho «Mt know tHofr capabllltloi and ttottatlent. Tkit itu<y unit dKeuttot thoto copabllltloi 
and IMtatlont. It alae oovara tho ekaraetorlttlct and ttandtlng of iHro ropo. 
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PIU MIVER 



Fig 2-1* Crane tml txcmtor •tUchmnU. 
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SecttOA 1. ATTACKNENTS 

Mrit Untt 2-1. HOOK HOCK 

GIVEN ILLUSTRATIONS OP ATTACIMENTS USED ON THE CRANES AND EXCAVATOR, IDENTIFY THE 
HOOK BLOCK ATTACWCHT. 

IDENTIFY THE PURPOSE OF THE HOOK BLOCK 

1h« hook block (ftg 2-2) U tht tundtrd crtnt ttttchMnt tnd tt uMd to ptrfom • 
Mtdt vtrtoty of Uokt. Exavplts art hMdItm ttotl tnd othar eonttructton MtorUI at 
OMStructton tttts tnd htndUno cirgo tt vtrlOM locattons (wtrthousot. ftctortet* decks, 
•tc.i. A crwo Mtth • hook block ttttchMnt ctn bt ustd to lift tnythino wotghtng up to tl»t 
ctptctty rtttng of tkt crtne. 




Ftg 2-2. Hook block. 



Hook block t«p|o»MOnt . Before giMktno eny Hft, you should consult the tables 
furnished tifth the crene concerntng the hendltng of specif tc Might of aaterUls. RoMSiAer 
thet you ntst tlwtys include the wight of the hook block when detemlnlng the overt!! wight 
being lifted. To ensure that the hook block used hes the cepablllty to handle the lotd, you 
ntst detemlne the epproxlnte safe working capacity (swc) of the hook block. Use the 
following rule of UAobt SHC In tons Is equal to the square of the dlaioter of the houk or 
D^. The dItMter (D) MasuroMnt Is taken where the Inside of the hook starts Its bend (fig 
2-2).. Thus the safe working capacity of a hook with « diawter of 3 inches Is es follows: 
SUC-D2-(3) (3)«9 tons. 

Regardless of the weight of the load, there Is a definite procedure for lifting, swinging, and 
placing load. The five lifting steps are Illustrated In figure 2-3. 

Step 1. Position the boom over the load (fig 2-3a). 

Step 2. Attach the hook end hoist the load (fig 2-3b). 

Step 3. Swing the load slowly and snoothly to the desired position and stop 
gently (fig 2-3c). You can swing and hoist slwltaneously. 

Step 4. Spot the load over the desired position (fig 2-3d). This requires 

accurate control of the hoist and swing movetients. It takes prectloe to 
locate the load at the exact spot without hunting or overshooting. 
R ew t nbsr that you can raise or icMer the boo« to position the load 
accurately. 
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Stop 5. Slowly loMir tht lead *jntt1 tht hook c«n bo dtsotioasod (ftg 2«do). 

OtMROtS* thi book. Posttton tho boo« ovor tho noxt 1ot4 «nd follow tbo 
MM procoduro. 




Ft9 2-3. Ltntng stops. 



iXnciSC: AiiSMT tbo followiM quosttont and chock your roiponsos ogotntt thoM Httod «t 
tho ond of thts study unU. 

1. Froa tho followtns tllitttrottons. tdonttfy tho book block otttcbMiit. 




2. Miot ts tho purpoM of o hook block? 

0. To dt9 ditcbos 

b. TO knock PtUs into tbo round 

c. To drog Mtormys 

d. TO lift tnythtng wot^tiv up to tho capoctty rottng of tho crono 
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3. You arc operating e HC2500 Drott crane and are asked to lift s load Mlthlng 
12,000 pounds. How should you detenilM If you can lift this load? 

a. By the length of the wire rope 

b. By the weight of the boom 

c. By the weight of the hook block 

d. By the horsepower of tht engine 



Work Unit 2-2. CLAMSHEU 

GIVEN ILLUSTRATIONS OF ATTACHNENTS USED ON THE CRANES AND -XCAVATOR, IDENTIFY TNI 
CLAMSHELL AHACHNENT. 

tDENTlFY 1HE PURPOSE OF CLAMSHELL. 

The clamshell attectiment (fig 2-4) derives Its name from the general shape end 
operation of this type of bucket, in general, the clenshell bucket consists of two halves or 
shells hinged at the top so that the bucket can be opened, or so thet both shells can be dram 
together to form e bowl-like bucket. At the beginning of the digging cycle, the bucket Is 
lowered to dig stightly Into the materiel to be lifted. As the closing line Is wound up on 
the drum, the two halves or "clams* of the bucket come together, digging their wey Into the 
matehal and filling the buchtt. While the bucket Is closing. Its weight helps the bucket 
bite Into «d penetrate the material being dug. This Is the only crowding action available on 
the clamshell 



Fig 2-4. clamshell attachment. 



The purpose of the clamshell Is working at, above and below grourd level. 

It Is capabte of digging loose to medium type soils at all three levels. The height that can 
be reached by the clamshell depends on the length of the boom. The depth that can be reached 
Is United by the amount of wire rope on the crane drums. The weight that the clamshell can 
handte wItt vary, so always refer to the crane's load chart In the TM. Clamshell employment* 
The Jebs on which the clamshell can be used are numerous. It cah be used for underwater 
eKcavatlon, for hopper work, and for controlled excavation such as culvert trenches 4nd 
footings. The clamshell may atso be used to dig straight down, as In digging foundations, 
er botes, and cellars. Clamshells are also useful for many material -handling Jobs such as 
llding stKkplles and loading and leiloadlng railroad cars and haul units. 
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Hit following 9«n«rt1 condltlo4s control the um of clMWhells. Nattrial witt bt rolttlvtly 
loft or loott, up to MntlUR hard. The dlgglm of this mttritl should bo in t vertlcti 
rtngt: tt, ibov«, or below around lovtl. Oobs rtqulrlna Mcurttt duiiplng or dliposti of 
Material are usually chamslieil Jobs. There are four batfc steps in the oration of tha 
claMhell. These are: dicing, hoisting the load, spotting and ducting the load* and 
SMlnglng back to the digging position. The first three operating steps are illustrated in 
figure Z-S. 




Fig 2-$. Clanshall operating cycle. 



CMployasnt of the clanhall in different situations is ei^lalned in the following ptragraiths* 

Loading ajyagr'ate bint or hopiwrs . Mien loading aggrefrate bins or hnipers, tha 
claMshell shouia oe positioned to niniaize ma raising and lowing of the booM and via novttMnt 
of the MGhtne between the stockpile and the hopper. If two claashells nist bt used to keep 
one hopper filled* cartful tlwing by the operators is required to prevent contact bttwttn tiM 
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Fig 2-6. NC2$00 30-Ton with cTanshell attachment. 



Shaft or footing mcavatlon . Sinea the dlasnslons of this t>pa of excavation my 
vary* it it gifTicuTl to siscuss tne poiltlon of the clanshell for the MSt efficient 
operation. There are two Inortant factors to be considered In tnis operation. These are (1) 
tne amunt of Mire rope on tne crane and (2) the need for the outside edges of ^e cut to be 
kept lover then the can tar to prevent the bucket fnm drifting toward the center and causing a 
"V" shaped excavation. In deep excavations, a slonalMan should guide the operator when the 
bucket Is out of the operator's line of sight* It nay also be necessary to use hand tagllnes 
to guide the bucket. 

Unloading railroad cars. The crane should be positioned parallel to the cars if 
possible. StertflHI » one end of the cer and digging on the sides enables the work to 
prograu either by Moving the crane or by noving the car. Renei^er thet the clanshell teeth 
My be renovwl to nlnlalze the possibility of daMoe to the deck of the car and to pentit e 
■ore conplete unloading of the car. Clamhell oquipMnt consists of the crane boon* a 
tagllne* hotst drwi* holding line drun* and a clamhell bucket. The UaXMt? *t a smil cable 
under tension which helps keep the bucket frcm excessive spinning* swaying anC twistlno. Two 
drum are used for clamhell work. The closing line is attached to the AuxlVa*y Winch* whidi 
closes the budtet when digging in the mterlal* and will assist in hoisting t'.e bucket to 
dunplng height. The holding Tine Is attached to the Kain Winch* and assists i.t hoisting the 
budtet to the duHplng height. It will also hold the bucket at dunpmg height while the bucket 
Is being opened for wiping of mtwrial. 



F19 2-7. Winch CoaipartiMnt. 



A clmihill bucktt not to exceed 3/4 cubic yard will be used. Before Initalling the 
clMMhell, remove the Mightload dynanometer* dynanoneter bracket* and stow It In the stOMse 
brtcket (fig 2-7). Connect the winch cables to the claashell* then connect the tagllne cable 
to the claetthell . 

SOM tips for efftclent clanshell operetlon ere; If frais1b1e» position the crane on level 
ground to avoid swinging the load "uphill" or "downhill". Position the crane so that the 
digging operation is at the same radius as the the dumping operation. This Prevents excessive 
Mar on the booa mechanism and wasting time continuously raising and lowering the boom. 
Use the correct size bucket for the crane. Always refer to your TM HI 
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UOtClSC: AntMT tht fbllwfm quMttont «nd dMCk J^tr rttponm tsatntt thOM lUttd at 
tha Mid of tlit» study unit. 

1. PTM tht fellMtng tllitttrattont* tdtnttfy tht clanhall •tUdiMiit. 

b. 



c. 





d. 



2. Uiat U tht ptirpoM or tin clmhtll? 

•. To mrk «bov* or btlow ground itvti 

b. To Mric only on top of tho turfaeo 

c. To mrk abovo or on grotind lovtl 

d. All of tho ibofvo 

3. You hovo boon ototgntd tho took of unloading grorol 
crinu ottMbimt Muld bo boot suttod tnt 4ob7 

0. PtU 4rtvor 

b. CliMholl 

c. EKcmtor budtot 

d. MilttpurpoM budtot 



fro* rtt1r«»d cirt. Uitdi 



mrk Untt 2-3. PIU DRIVER 

8mN iLLUSnMTlONS OF AnAOOCMTS USED ON THE CRMES AND EXCAVATOR, lOEHTIFY THE 
PILE DRIVER AnACMCNT. 

IKNTIFY THE MMPOSE OF THE PIU DRIVER. 

Iho ptit drtvor otttetawnt (OA-ISB DtoMi Drtvon Ptio Ortvor, ftg 2-8) tt utod to 
drtvo wood* stool* ond concroto ptitngs for foundtttont* brtdgt bonto* pfors* ud tditrvM. 
Ptio 4rtvor ny bo oporotod by otr* tttoM* dtottl* or gravity. Iho dtotol-oporatod typo u 
ihom tn ftgur* 2-8 »t11 bo dtscusiod tn tht» work mil. 
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Ptg JA'ISB Dttwl PtU H«Mir. 



Thtr* art MMltrtcittont that M»t bt sdi: « thtt crint bifort tht crint will tectpt tht ptit 
drtvtr* Hit reotUr shMVt nutt b« t<^m>it'^ fro* tht boM tip* • rolltr shtcvt will bt aounttd 
to tht top of tht tool ihtwti* A I'hilo putt will bt Munttd to tht bottoM booM thttvtt 
whtcti u itttchtd to tht UtU* Briett trt ittAChtd to tht rtvolvtng ouptrttmcturt. Bt tiirt 
to rofiovt tht Hght brtcktti. Hit min wtneh ritm ind lowtrt tht ptit drtvtr, tht iiMtlttry 
Htnch ritits* lOMrt, and controU tht ptit* ihtt ittachMiit ttkti thrtt mn to optrittt 
opiritor, ttmilMD* and hodcup mn. Obtrott tht ptit drtvtr wtth tht crana on tiM outrtflfltra 
Htthtn tht 11«1to of tht load charts. Stt tht ptltng wtth tht auxtltary wtnch. and hold tht 
hUMtr wtth tht Mtn wtnch* Durtng optrattan* both itnta M»t rtantn titck* y;art tht pti* 
drtvtr tngtna, pull tht trtp Itvtr to acttvaU tht drtvtr. Optratt tht drtvtr untti tht 
pt1tA9 ti at dtatrtd dtpth. 

WTTE: If tht ptltng atcpt* do not optratt drtvtr afttr 10 ttroket, or ptit rtfuttl* 
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MhM ROvIng tht pllt drtvir. Iomt frtm 6 tnchM off ground* lomr ptio huMtr to the im» 
potttton* rattt outrtggtrt ( ttichtt off ground* and th«n travtl wtth crano. Place tn 4h4i«o1 
tttertng and do not MOttd a tpMd of 2 iph. 

EXERCISCt Antinr tht followtng quotttoni and chKk your rtsponttt agatnit thott listed at 
the end of thtt study untt. 

1. ProR the followtng Illustrations* Identify the plli driver attachnont. 



a. 



b. 



c. 



d. 





2* MiAt Is the purpose of the pile ^Iver7 

a. To drive wood* steel* and concrete pilings 

b. To dig ditches 

c. To excavate sweats 

d. To lift loads 

3. Uiat type of fuel does the DA-1$B pile driver run on? 

a. Gas 

b. Nitro 

c. D11 

d. Diesel 

Uork Unit 2-4. EXC/WATOR BUCKET (BACKHOE) 

GIVEN ILLUSTRATIONS OF AHACHHENTS USED ON THE CRANES AM) EXCAVATOR* IDENTIPV AN 
EXCAVATOR BUCKET. 

IDENTirV THE PURPOSE OF THE BACKHOE. 

The excavator bucket attachment (fig 2-9) Is norMlly used for digging trenches and 
for close-Unit wrk. The excavator bucket Is capable of digging well below the level of Its 
own wheels/outriggers and also of digging In soft to hard iaterlals. The weight of the booM 
plus the positive pull on the dipper (backhoe) Is used to force the dipper In to the 
Material. The excavator bucket combines the features of the multipurpose bucket and the ditch 
cleanout bucket attachments. Its dipper Is similar to the ditch cieanout bucket* but It digs 
toward the excavator rather than away firom It like the multipurpose bucket. Since the 
excavator bucket Is used primarily for close-limit* be1ow-i4iea1 level work* a check for 
underground haiards as well as tw surface obstacles should be mide before beginning to dig. 
This check Is particularly necessary U populated areas where utility wire and pipes are 
undergi^ound. If considerable close-quarter «fork Is expected* small machines or even hand 
labor may be necessary to complete the Job. 



2- II 



42 



EK<»«tcr twelttt aiplflawwit . Tht trrielwt potltleitlAg of thi txuvitor bucket dtptndt on th« 
t>pt or mtk to Dt dont m iHII vary iHth tin Job. Tht txeavttor bucket it normlly 
<ttoc1<t«d with tM typM of txcavatlon* trtnchn tnd batflMntt. In torn inttancot It My 
alto bt lawl to load trucks. Thtu ttirM typM of operation art txplalnwl in the following 
subparaQraptn. 

e. TrtficMne. During trench excavation with tbe excavator bucket, ttie excavator should 
be centertt on tne trtnch with tht xhtels paralleling it. As the digging progrtssts, the 
excavator Mvts backMrds away fro* the end of the excavation. The naterlal is disposed of by 
loading It In trucks or stockpiling It alongside the trench. Another trenching nethod 
Involves digging trenches In two cuts. Nhtn using this wthed, you should nakt the first cut 
with the boon carrlwl high to excavate the top 35 to 4S percent of the desired trench depth, 
then move forward about naif the length of the excavator tnd rtanvt the reaelnder of the 
Mterlal with the boon carrlwl low. This Mthod, although rt^ilrlng nany short Mvee by the 
excavator, has the advantages of providing bttttr digging tnglts for tht dipptr, better 
filling of the dipper, and better operator visibility due to c1ost*1n dipptr action. When 
using this method, you should be especially alert to the possibility of tne excavator's 
tipping ovtr if ;he bank should ceve In. Figure 2-10 gives the operating specifications of 
the txcevator bucket. 
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Pig 2*10. Excavator bucket i|wc1^1c«t1ont. 
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b. Bit— wt Mwattont. For basamnt txctnttonSi tli* proctdtirtt will vary aceordtng to 
tM shaiio of (hi bosMtnt, "Qio rottrtcttont of surrounding proptt tits or butldtnAt, and th« 
rtqwtrtMntt f^r dttpottng of tht toll. Whan tht txcavater bucket tt u««d for tntt typo of 
•Heavatton, tbt starting point and tht dtgotng taquanct should bo plartntd so that tht 
txcairttor convtnttntly Mrtts ttstif frtt or tht Job. ftany variations of tht two optrating 

Slant shown in figurt 2*11 art posslblt. Iht txcavator straddlts tht outtr tdgt and digs ovtr 
lit tnd and sidt of tbt Mdilnt. As tbt txcavatlon progrtsses, tht OKcavator wvts as tht 
trroMS indlcatt (fig 2-11). 

Nottt di—tir that trtnchts for servlct pipts should bt dug last. TliU Is dont by 
digging from tht bast«ont txcavatlon outward. 




Fig 2-11. Basaamt txcavatlon plans. 



c. load two tfucfcs . In som Instancts tht txcavator bucktt Is ustd for loading trucks} 
howtvtr,"Mitn leaaing track i. tht txcavator bucktt Is soMWhat sloppy and Inofflcltnt and hu 
a slow digging cyclt. Iht slopplnass Is due to tht Mttrlal filling froi tht bucktt as It is 
llfttd tOMtrd tht duiplM position, tnofflcloncy rttults froi tht mntuvtrlng ncctstary to 
coiplttt a dunp within tht Itngth of tht truck bad. iht slow cyclt Is caustd by tht ntctssl^ 
«f pulling tht bucktt toward tht boo« btforo hoisting It In trdtr to rttain tht load during 
tht hoist. Uitn loidlno trucks, you should spot tht trucks so thty can bo loadtd froi tht 
sidt. Rtvtr swing tht load ovtr tho cab of tht truck. Itekt surt tht optrater of tht truck Is 
not In tht cab. 

Nottt Ntvir swing tht tuporstructurt whllt digging} othtrwitt undut lattral strtss 
will bt plaetd on tht boon. 

EXERCISE: Answer tht following <)uttt1ons and chtck your rtspontts against thott llsttd at 
tht and of this study unit. 

1. Fro» tht following Illustrations, Idtntify tht txcavator bucktt attachaant. 




2. What Is tht purpott of an txcavator bucktt? 

a. To dig pits 

b. To txcavatt quarrlts 

c. To dig trtnchts 

d. To load a grata 
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3, Whit ch«tk i% pArtlcuUrly necessary In populated erets wh^n using the excavator 
bucket? 

a, Buildings 

b, Trees 

c« Underground tflres & pipes 

d« Overhead plpex 

WDrk Unit 2-5* DITCH aEANOUT BUCKET W/NRIST-O-TWIST* 

GIVEN ILLUSTRATIONS OF ATTACHNENTS USED ON THE CRANES AND EXCAVATOR* IDENTIFY THE 
DITCH CLEANOUT BUCKET M/MRIST-O-TWIST. 

IDENTIFY THE ADVANTAGE OF THE DITCH CLEANOUT BUCKET WITH THE URIST-O-TWIST* 




FI9 2-12. Ditch Cleanout Bucket (B) Ur1st-0-Tv1st (A). 



The Ditch Cleanout Bucket v/wrlst-o-twist attachment (fig 2*12) 1$ slnllar to the 
•xcavator bucket* but It has a wore efficient cleaning action. Both the excavator bucket and 
d'tch cleanout bucket can be equipped with or without the wrist-o-twist attachnent. When the 
ditching bucket Is being used always engage the Axle Oscillation Lockouts located on the 
wheel Haounted fram. It Is not necessary to lower the Outriggers. Always start the pass at 
the far side of the ditch. Successive passes can then be made with each pass moving closer to 
th9 near edge of the ditch. On the final cleaning pass the bucket should be only partially 
full and nearly vertical. This will leave the least osiount of dirt to clean up. Have the 
main boon set for maximum dunip height for loading into a truck. Refer to the operators manual 
(40 Crui-AIr) for further details. The wr1st-o-tw1st aids In different anoles of cut and In 
getting wet or sticky material out of the bucket by revolving the bucket side to side. Figure 
Z-13 shows the wrlst-o-twlst and ditch bucket specifications. The wr1st*o*tw1st attachment 
angles 40O to the left and 40^ right. 
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Fig 2-13. Wr1st-o-tw1st «nd ditcti bucket speclflcntlons* 
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EXERCISE: AntMtr tht following questions and check your responses against those listed at 
the end of this studfy unit. 

I. Fron the following Illustrations. Identify the ditch cleanout bucket with 
wrist-o-twist. 




c. 





2. what Is the advanUfle of the ditch cleanout bucket w/wrlst-o-twist? 

4. It has a nore efficient cleaning action. 

b. tt can drive piles. 

c. It can lift objects. 

d. It has dragline capabilities. 

3. Looking at figure 2-l3« what Is the mxIrua depth of cut for an 6 foot level 
bottom (straight clean-up)? 

a. 29*0** (8.631) 

b. S'O* (I.san) 

c. 17' I" (S.20ai) 

d. 27' 9" 



Work unit 2^. NULTIPURPOSE BUCKET (OltOTT 4 In I) 

GIVEN ILLUSTRATIMS OF AHACHNENTS USED ON THE CRANES AND EXMVATOft. IDENTIFY THE 
MULTIPURPOSE BUCKH. 

IDENTIFY THE PURPOSE OF THE NULTIPURPOSE BUCKET. 

The multipurpose bucket Is probably the onst often used attachment In the Marine Corps 
engineer field (see fig 2-14). It Is used as a conventional front-end loader* bulldozer* 
scraper, or clamshell. It consists principally of the tim and blade. The clam Is pinned to 
the front of. and moved against and then away fron the blade by hydraulic cylinders anchored 
to the blade and attached to the top of the clam. 
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For m lllustrdtlon of using the front bucket see figure 2-iS, 




fig 2-15* Stockpiling with Front Loading Shovel 



When using the scoop-l;fa<ler« position the machine to use the full 360^ rotation of the boom 
and lower the outriders* Have the hoist cylinder set for mailnm dump height (lower pin 
hole)* One method of Mrking efficiently with the Front-Loading Shovel Is called 
**stockp111ng*** Figure 2-iS Illustrates the use of a Front Loading Shovel* 

Handling miscellaneous material * in addition to the uses described above* the Orott 4-1n-i 
ciam^type Bucket can oe useg to backdrag* remove large rocks* remove loose stmps* and to pull 
posts. Some of these operations are Illustrated In fig 2-I6* Use caution when performing 
these operations to prevent eicesslve shock on the clam or the hydraulic system* 




Fig 2*16* Handling rocks and pulling posts with the Orott 4*1n-I attachment* 

* 

Note ; You 40 not use the wrtst-o.twt5t ettachment with the 4-1n-l bucket. 

EXERCISE: Answer the following questions end check your responses egalnst those listed at 
the end of this study unit. 




2. What ts the purpose of the wlttpurpott bucket? 

a. Frofit-eiMt loader 

b. Bulldozer 

c. Scraper I damhell 

d. All of the above 

Section II. HIRE ROPE 

Uork Unit 2-7. CHARACTERISTICS OF HIRE ROPE 

IDENTIFY THE THREE PARTS OF THE HIRE ROPE. 

A very tHportant part of totng a good crane operatmr tt Itnowtng the capabtMttet of 
Mtre rope and how they are uied with the crane. Utre rope ts connected to the crane's vtnches 
and atuched ^ • process Itnom as reeving. Since cranes and thetr attach«ents my vary, 
refer to the proper Tft f or the correct reeving dtagra* for the equlpnent you are using. When 
reeving your crane, you wst ensure that the wire rope you use Is the correct size, length, 
and type. If they are Incorrect, serious consequences my result. For Instance, If your wire 
rope Is too long, the crane's windi will not hold It, and It will run ofT the edoe of the 
winch. If It Is too short, your wire rope my not allow Mu to do the job, and it My run 
coMpletaly off the drun. Hire ropes should be long enough to mlntaln one layer of rope on 
the drwi at all tines. This layer ensures proper winding for the rest of the wire ro|>e as It 
Is turned onto the drui. Proper wire rope size not oAly penilts using your crane to Its 
MKlnuii rated capacity, but It also Mkes the sheaves and winches Iwt 1ong». If the 
dlSMter of the wire rope used Is sMiler than that specified, the rope will wear a oroove In 
the sheave diread. If the dlaaeter of the wire rope used is laraer than that specified, the 
rope will cause eitcesslve wear on the outer edge of the shHve flange. 

Construction . Hire rope consists of three parts: wires, strands and core (fig 2*17). In the 
Mnuracture of wire rope, a nuiber of wire are wound together to fora a strand} then a nuaber 
of strands ve wound together around a core to foni the rope. The basic unit of wire rope 
construction Is Individual wire. This wire my be Made of steel. Iron, or other Mtal. In 



■aklng the rope, the nuriwr of wires In the strands will vary, dependlna on the purpose for 
which the rope Is intended. Hire rope is dnionated ^ the nuiber of strands per rope and th 
niMber of wires per strand. Thusi a 1/2 Inch ox19 wire rope (fig 2*18A) will nave 6 strands 
with 19 wires per strand. A 1/2 Inch 6x37 wire rope (fig 2-166) will have 6 strands sf 37 
Mich SMiler wires per strand. 6oth wire ropes will have the urn ouUlde dIaMter. A wire 
rope Mde of a large nunber of smII wires will be Mre flexible than one Mde of large 
wires. On the other hand, a wire rope of smII wires will not be as resistant to external 
abrasion (wear) as one Mde ef large wires. Consequently, your choice of wire rope will 
depend on Its Intended use. 
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Fig 2-17. Construction of ttin >^pfi* 



Tmei. Hit Min typti of t«1rt rope usod hy the Marine Corps consist of 6* 7* 19* 24, or 37 
wim In tedi strand. NorMlly the wire rope has six strands laid around a fiber or steel 
core. IWo coHMn types of wire rope, 6x19 and 6x37, are illustrated In figure 2-18. Tlie x619 
type, having 6 strends with 19 wires in each strand. Is coMoonly used for rough hoisting and 
skidding work tdiere high abrasion Is likely to occur. The 6x37 type, having 6 strands with 37 
wires In each strand, is the snst flexible of the standard 6-strand wire ropes. Its 
flexibility nkes it particularly $ultd>1e tor use on equlpMnt with smII sheeves and druu. 



A* SlUNOS 19 Oa S1MHDS «l if 

Fig 2-18. Hire rope. 

EXERClSEi Answer the following question and check your response against that listed et the 
end of this study unit. 

1. Uiet are the three parts of wire rope? 

a. Rope, strands* core 

b» String, strands, core 

c. Hires, strands* core 

d. Buriioo, strands, core 

Work Unit 2->8. SEIZING AND CUHING HIRE ROPE 

IDENTIFY THE PROCEURES FOR SEIZING A CUHlNG HIRE ROPE 
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Seizing* In the manufacture of wire rope« great care is taken In laying each wire In the 
irfancTand each iitrand of the wire rope under uniform tension. Therefore^ before cutting wire 
rope« you must ensure that the ends are properly secured In order to maintain the original 
balance^ Failure to do this may result In some strands carrying a greater portion of the load 
than others^ thus decreasing the working capacity of the wire rope« The process of securing 
or tying off wire rope before cutting It is called seizing* Before cutting wire rope, place 
seizing on each side of the oolnt where It Is to be cut (fig 2*>19). A rule of thumb for 
determining the seizing width, number of seizings, and the distance between selzlrigs Is as 
follows: One tines the diameter for the seizing w1dth« two times the diameter for the 
distance between seizings^ and three times the diameter for the number of seizings. Using 
this rule of thutrtb for one-inch diameter wire rope« you would need three seizings, each one 
Inch wide and two inches apart. For permanent seizings* you shouTtf insert the seizing wire 
through the wire rope by using a tool to form an opening* Then lay the seizing wire along the 
valley between the strands for the width of the seizing and wrap ,the seizing wire back toward 
the end of the wire rope* To make a temporary seizing* wrap the seizing wire dround the wire 
rope* tatcing the required number of turns as shown In step one In figure 2-20« Then twist the 
ends of the wire counterclockwise by hand so that the twisted portion Is near the middle of 
the seizing as showi In step two. Grasp the ends of the wire with end cutting nippers and 
twist up the slack as shown In step three. Draw up the seizing. as shown In step four. Twist 
up the stack again by using the nippers as shown In step five. Repeat steps four and five If 
necessary to tlghte^^ seizing* Do not try to tighten seizing by twisting . When the seizing Is 
tight* cut the ends of the selz^nn wire and pound than down on the wire rope as shown In step 
sIk. 
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Flq 2-19* Sample sel2lng before and after cutting* 




Cutt1ntt > Wlfi ropf can be cut sticcfssfully by a ninber of devices. The tw prescribed 

wTTcM era the hMwer-type or the hydraulic-type wire rope cutter and the oxyacetylene 
torch. For best rasuUs using the hamer^type wire rope cutter* place the rope In the bottoa 
of the cutter at Illustrated In figure 2-21 so that the blade cones do^n against the wire rope 
bet Men the two central sellings. When the blade Is In the correct position* strike the top 
of the cutter sharply several tines with a sledge hMimer. Hhen using the hydraullctype wira 
rope cutter* follow the same procedure as the hanner-type except that Instead of a sledge 
hmer* a hydraulic Jack systei 1$ used. As you pump the handle* the cutter blade severs the 
wire rope. 

Mote; Renwnker that A) wire rope mist be seized before tt u cut. 



CXBtClSE; Answer the following questions and check your responses against those listed at 
the end of this study unit. 

1. Mhat Is the procedure to follow when cutting wire rope? 

a. Secure the ends and cut then with a haiiMer type or rope cutter. 

b. Cut the rope and then secure the ends. 

c. Btfid and th«i cut tte rope. 

d. None of the above 

2. Nhit Is the deflnltkn of seizing? « 

a. The process of securing or tying off wire rope before cutting 

b. The process of cutting wire rope before tying 

c. The process of fitting It around the right sheave 

d. The process of melting two ends together 

3. What device Is used to cut wire rope? 

a. Hire rope pller cutter 

b. Uira rope knife 

c. Hire rope hammer-type cutter 

d. Hira rope C4 type cutter 



work Unit 2-9. HIRE ROPE NAINTENANCE 



Hira rope bending around winch drums and sheaves will wear like any other metal 
material. Ftr this raason lubrication Is Just as Important to wire rope as It Is to any other 
piece of working machinery. The proper fiinctlonlng of wira rope depends upon freedom of 
movement with a minimum of friction between Individual wires and strands In relation to each 
other. Frifclon caused by lack of lubrication or corrosion or both will seriously shorten the 
service life of wira rape. 





Fig 2*21, Hammer«type wira rope cutter. 



lOdVTinr PREVENTIVE HAINTENANCE MEASURES FOR HIRE ROPE. 
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Causes o f fleterloratlon. Deterioration of wire rope Is norMlly caused by corrosion or wear* 
DeterioraTTon causeOy corrosion Is more dangerous than that Ui^'^^ci by wear because It Is 
more difficult to detect by Inspection since corrosion normlly affects the Inside wires* 
Deterioration caused by wear can be detected by examining the outside wires of the wire rope, 
these wires will become f1at» and their diaiwter will decreas€ as the wire rope wears. Any 
wire rope In which the outside wires are worn to less than 7H of their original dlaineter 
should be replaced. 

In specting w ire rpE^e. Hire rope must be Inspected b^f the operator at the tine of Installation 
and^once a week IKereafter when In use* It nwst be reiiDVed fro« hoisting service when found 
to be kinked (fig 2-22). birdcaged (fig 2*23)» crossed^over (fig 2*24)» or when a certain 
nunri)er of wires are broken* The mjffll>er of broken wires which wuld require the wire rope to 
be replaced depends on the wire rope size and how close the broker wlre^ are to each other* 
You should closely Inspect ''%ch area of suspected wear* Count the number of broken wires over 
the distance which Is required for one strand to make a complete turn around ihe rope* If the 
number of broken wires Is equal to or greater than the number shown be1ow» the wire rope 
should not he used for hvlstlng. 



Broken wires per strand 

3 
6 
9 
8 



Mire rope size 

6 X 7 
6 X 19 
6 X 37 
8 X ?9 



Note ; Once wire rope has been removed frM service because of defects, it must be 
plainly marked or Identified as being unfit for further use on cranes or for 
other load-carrying service* 




LOOP 




KINK 




8MULT 

fiii Z*ZZ. wire rope kinked. 




Fig 2*23* Hire rope birdcaging* 
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CROSS-OVER 
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Ftg 2-24. Ulr* rop* eross-ovtr. 



«. mvtrttna wIrt rop* on iheavti . Utrt rope t$ Hit* • iachtni tn th«t eadi tim it 
b«nds ovtr • mmv* or stir«ignt«ns mm • slack posUton* Mny strtnds nvt and slid* •fttnst 
Mch othtr. Th« Itf* of the wire rope can be Increased by chengtng the Mar patterns. The 
operetwr cen eecoopltsh this by periodically reversing the wire rope on the crane. This Is 
done by siMply roMOVlng the wire rope and replecing It end for end. 

b. Lubrication . Prt^Mr lubrication Is necessary to prevent tmtr es e result of 
MovMwnt. An equally iMportant reason for correct and tlnely lubrication Is to prevent 
sorroslon of wires end deterioration of the fiber core. Correct lethods should elways be used 
when applying lubricant to wire rope. Hire rope thet has been In service should elwys be 
clewed thorou^ly (fig 2-2S) before It Is lubricated. Use wire brushed* scrapers, or 
coapressed air to clean the wire rope. All possible foreign iaterlel end old lubricant should 
^ renoved fro« the volleys between the strands and the spaces between the outer wires. Three 
■ethods for applying lubricant to wire rope are pour on* split boxi end bath. In the pour*on 
lethods the oil should be hot ^t adhesive* and the lubrlcetlon should be applied es Mown In 
'Igure 2-26. Notice thet excess oil Is reaioved fro« the wire rope with a rag. In the second 
Mthodi >ou use e split (funnel-shaped) box fitted with burlap at the smII end to lubricate 
and wipe off exce«s oil In one step (fig 2-27). The bath letnod shown In figure 2-28 Is 
nonpalTy used to vpply heavy (thick) 1ubr1<:ants at a high tei^perature. The heavy lubricant is 
heated oy gas burners or steam to keep It fluid so that It soaks Into the wire* rope being 
slowly run through the bath. Each luorlcatlon method has Its advantages end disadventagas 
therefore* the method that Is nnst appropriate should be used. 
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wire Bop^ Attactwwntt 



a, Wrttft ttckrtt t There are many different tyfws of attachMmts which can be fitted to 
the end or a wire rope to provide a neant for connecting the end to a pad eye* The one mo%t 
frequently used to deed-end wire rape on earthnovlng equipment U the mdo« tocket (fig 2-29)* 
To Install a wedge tocket* remove the pin and knock out the nedge* Pats the rope up through 
the socket and lead enough of H back through the socket to allow tm Inches of the dead end 
to extend belM the socket* Neitt* replace the Mdge and pull the live end of the rope to 
force the Mdge Into the sockets Take a strain on the live end to securely seat the Mdge* 
Make sure that the socket Is Instated on the equipment so that the line end of the vrire rope 
will form a nearly direct line to the clevis pin {fig 2-30), To remove the rape, simply drive 
the wedge from the socket* 




Fig 2*29, WMge cable socket. 




F19 2*30, ttedge socket and fitting. 



b. Wire-rape clips , A common method of making up tow cables* s11ngs> or eyes In the ends 
of wire rape ls by the use of wire-rope clips. Figure 2*31 Illustrates the correct method of 
Installing the clips. The number of clips to be Installed Is equal to 3 times the dimeter of 
the rape* pl^s 1 (No, clips • 3d i 1), When the calculations result In a fraction* round off 
to the neitt largest whole number. The clips should be spaced about slit rape diameters apart 
for best service. After all clips are Initially placed on the wire* tighten the clip farthest 
fram the thimble with a wranch. Place the rape under tension and tighten the remaining clips 
In order* working towards the thimble. 
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Fig 2-31. Wire-rope clips. 
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FI9 2-32. RMv1n9 diagrams for the Drott crane. 
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EXEIlCIsr: Answer the following questions «nd check >our responses egelnst those listed tt 
Ihe enij of this study unit. 

1. What tMo bestc steps of preventive nafntentnce are necessary to care for wire rop«7 

a. Lubrication and reverse wire rope on sheave 

b. 8rush U and let dry 

c. Paint It and put back on equipment 

d. Cut bent wire and put back on equipment 

Z, What specific neasurement would you use to detemlne the width, distance, and 
number of seizings? 

a. The number of strands In a wire rope 

b. The number of wires In e wire rope 

c. The length of the wire rope 

d. The dlaneter of the wire rope 

3. After operating your crane for a long period of time, you notice that the outer 
edge of the sheave flanges are wearing excessively. What Is the cause of this 
excessive wear? 

a. The wire rope Is too long 

b. The wire rope Is too short 

c. The diameter of the wire rope Is too small 

d. The diameter of the wire rope Is too lerge 

4. There are two devices most conmonly used for cutting wire rope: the hamier or 
hydraullC'type wire rope cutter and a(n} . 

a. axe 

b. pair of pliers 

c. oxyacetyiene torch 

d. pair of tin snips 



SUKHARY miVi 

In this study unit, you learned the uses of the engineer equipment attachments as Mell 
as their purpose. You also learned to Identify which attachment to use at a Job site. You 
learned the operation of that particular type of attachawnt es well as the piece of engineer 
equipment to which It Is attached. You learned to Identify the characteristics of wire rope, 
their seizing and cutting, and the care of wire rope. 

Answers to Study Unit 12 Exercises. 

Work Unit 2-1. 

1. c 

2. d 

3. c 

Work Unit 2-2. 

1. b 

2. a 

3. b 

Work Unit 2-3. 

1. d 

2. a 

3. d 

Work Unit 2-4. 

1. b 

2. c 

3. c 
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Hork Unit 2-8. 

1. b 

2. I 

3. c 

Merk Unit 2-6. 

1. d 

2. d 

Merk Unit 2-7. 

1. c 
Work Unit 2-8. 

1. I 

2. I 

3. c 

Itork Unit 2-9. 

1. I 

2. d 



STUDY UNIT 3 

sunn 

STUDY UNIT OBJECTIVE: UHM SUCCESSFUL CdMPLHlON OF THIS STUDY UIIT. YOU UILL 
IDENTIFY THE SIVHY FACTORS IN LIFTINd LXM>S AM) IN UORKIM AREAS USINQ CRANES AMD 
THE EXCAVATOR. IN ADDITION, YOU MIU ALSO IDENTIFY HAND SI6NALS USED IN CRANE AMD 
EXCAVATOR OPERATION. 

Altnyi p1«y It ttf*! SUtlitlci on aceldrntt shOM that tha fully-Hydraullc cran* and 
•xcavator art anong tha laott danflaroui plaew of aqulpMnt utad In tht Marina Corps ai Mil ai 
In privtt* Industry. Omr ont-thlrd of all crant and Mcavator aecldanti raiult In frwturtd 
or aiputattd llntos. Alto, ovtr ono-tMrd of thoao Injurtd art crant and wtcavator eptratori 
Hhll* only on«.quarttr art hwk-up nan or ilgntlMd. Thli Mans that tht ptopit who lutttln 
tha Mjorlty of tha Injurlts inflicted by crMti and txcavatori art tha vtry oam who can do 
tht nott to prtvant than. Crant and «tcavttor accldantt aro prtvontabit tlivly bacauM th«y 
art cauud by iltuatloni. coodltloni* or actions Mhlch art undtr tht cMtrol of tht oparator. 

Crant mrk Is porfonatd by tM mnt tht oporator and a slgnalasn. Tha OKcavator writ 
Is conductod by ont twin, but can uso tM nan dapanding upon tha Job. Tht oporator and 
slgnalMO usum and transfor back and forth to tach othtr tha control of lifts* wvoMntt* 
and othtr actlvltlos. it Is thartfort virtually inportant that thoso control rosoonslbllltlos 
bo cloarly dtfinod. Tho procoduros for mwrtng and tronsforrlng tho« should bo laid out in 
advanco and should bo thoroughly undorstood. Undor nerMi tiorliing conditions* tha 
rasponslblllty for giving signals should bo osslgnod to only ono parson. HoMvor* tho 
rtsponslblllty for giving tn antrgtncy signal Hot irtth aoyont in tho vicinity Mho bollovos 
luch a signal Is ntcossory. 

Includtd In your courso wrap Is a Utor's Safaty Mwual. This beoklot it part of your 
raiding asslgnMnt and both losson and txaa qutsttoni bo askad concoming tha Mttrlal 
covarad In' lt. Thoso softty points art appllcablo to all hydraulic cranos and oxcavators usad 
In tha Marina Corps. Fa«11lar1io yoursolf Mith thoso softty points and practico thaa, and you 
Mill btcoM a RMch safor and imh>o offlclont crano ond wcavator qwotor. 

Nott: Olsrtgord tha hand signals on pagos u and 15 of Usor*s Safoty Hanual. 



Work Unit 3-1. SAFHY FACTORS AND UORKtNG AREAS 

IDENTIFY tlHEN A CRANE MUST K UHAO TESTED. 

IDENTIFY TW PRECAUHONS TAKEN NHEN A CRAK IS WORKING NEAR A PONER UNE. 

IDENTIFY THREE SAFETY FACTORS TO CONSIDER AS THE CRANE OR EXCAVATOR ARRIVES AT THE 
OOB SITE. 

Evtry crano wd txcavttor mist bo Inspactod md load-trstad annually for tafo load 
capacity in accordtnca Mith Marino Corps Ordor 11262.2. Tho tafo load chart should bo postod 
In a conspicuous placo In tho cab ntar tho oporator. Tho oparator iMist fa«l1larlst hlMOlf 
Mith tha sofo Mrking load and tipping point of that particular ploco of oqulpnont. 

Tht oxcavttor and all crants rtgardloss of sixo, aro rotod by thair soTo lifting 
capacity basod on tha follONing: boon longth* qtorating radius* typo of footing* stability* 
slio of tttachMnt* position of lift* and tho ovaroll Mintonanco conditions of Mo crano and 
txcavator. 

gpoai lafmth . Tho standard Itngth of tho boon con bo Incroasod by tM Mthods* 
hydraullcany activated In which tha crano oxtonds Its boom throo sactlons long (fig 3-1). 
Tht socond Method Is to add a boo« tip or txtonslon callad a Jib (fig 3-2). 
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Pig 3-1* 8oom extended* 
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Fig 3-2. Boon Jib. 



The excavator has « y*type boon which hydraulic cylinders maneuver up and down, 
cylinders are also called tool cylinder and boom crowd cylinder (fig 3-3). 



These 
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Pig 3-3. Booh cyllndert. 



The Jib My be u$«d at < ttralght continuation of the boon or nay be offset from the 
boon center line to provide greater horltontal reach. Crane lifting eapadtlet are reduced 
Nhen boon lengths exceed the nonul standard boon length. They ere further reduced Mhen the 
boon Jib attachnent is used. This is due to the increased novenent em or operating radius. 

Qperetlnfl radius . Xedlus is defined as the horltontal disunce neasured fren the axis 
of rotation or tr.e us to the vertical line extending dowt fron the outside edge of the crtne 
and excavator boon head. A crane and excavator are rated according to lifting capacities at 
various radii. A crane end tKcavetor ere rated on the naxinun load it is capable of lifting. 
See load chart m eech crme and excavator for safe lifting located In the cab. 

Tiwe of footing. It is extremely Inportent that the crane and excevetor be positioned 
on flm and levei naterlal to prevent It fnm being occidental 1y tipped over. The footing 
nust be kept fina end level not only to prevent tipping but also to reduce excessive stresses 
on the Mcnlne. if necessary* the site Nhere the crane end excavator are to be position- 
should be prepared in advence. 

SUbinty. Cranes end the excevetor can be nade stable by one of two nethodst the 
proper use or the outriggers, and Meriting on. «id/or traveling on stable ground. 

Attecheents . The attachnent used on e crane or excavator should be the site 
prescribed 1^ tne technical nanual for that particular crane or excevetor. Although other 
sites of attachnents can be used, the hook block end sheave on a crane nsy b« denaged through 
lack of proper rigging and hook capacity. Tables of llftlhy ::p<c1tles usually do not include 
allowances for the weight of the ettachnont being usedt therefore, the ettachnent weight nust 
be edded to the overell weight being lifted. 

Position of lift . A crane or excevetor cen lift Its heaviest load when the load is at 
the specinea operating radius end when the boom end the load are directly behind the crane or 
excavator. A crene cennot lift as haayy a load fron either side ewi if that load is at the 
specified opereting radius, if an attenpt is nade to pick up the naxinun load fron the side 
of the crene. tipping nsy occur; however, as for the excavator it is better equipped for 
lifting fron the side. Tipping occurs on wheel •iMunted cretes end the excevetor when one or 
nore wheels leave the supporting surface. 

Condition of the crane and excevetor . The naxinun safe lifting cepeclty for crenes 
and excevetor utueiiy appMU to tite equipment thet Is relatively new. As a crane or 
excevetor is uied or beconn older, its condition cen deterlorete so thet It cen no longer 
perforn certein Jobs sefely. Each of the following itens should have edequate checks to 
ensure thet Its condltloi will not Unit lifting cepacltlest the t]^. site, and condition of 
the wire rope; the type< site wd, condition of the attachment; e visuel Inspection of the 
boom and tH* wM'hanlcel condition of the engine. 
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jtoU: Hare are some safety procedures to follow: 



•Ararv MucAunoNt 



/ ! 
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CXOtCISE: AntMtr the followlitg qutitlont Md check your responses eoelntt those «t the end 
of this study unit. 

1. How often should the crane end excavator be load tested? 

a. SMUannually 

b. Quarterly 

c. Annually 

d. Weekly 

2. What ttfo safety precautions should be taken t^n a crane Is working near power 
lines? 

a. Use a signal nan and disconnect the power. 

b. Ground the crane and Issue the operator protective clothing. 

c. Ground the crane and ground the load. 

d. Insulate the equlpnent and have a corpsoan nearby. 

3. The Job site for a crane or excavator should be graded provide there U enough 
foo« In which to nanuever the end Itam and provided there 

a. Is adequate boon clearance. 

b. Is security. 

c. are no electric power lines. 

d. are no underground utilities. 
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Mork Unit 3-2. HAND SIGNALS 



FROn ILLUSTRATIONS AND CHARTS f'ROVlOED. MATCH THE HAND SIGNALS UITH THE 
APPROPRIATE VfORDS. 

It Is necessary for the operator and signalman to have a uniform set which must be 
used on all operations of similar nature. The signals In use should be posted In the 
operator's posltloiit at signal control points, and at such other points as necessary to InforM 
those concerned. Where rianual signals are used, only one person shall be designated to give 
signals to the operator. 1h;s signalman must he located so as to he clearly visible to the 
operator at all tiMS. Only persons who are dependable and fully qualified by experience with 
the operation being directed, shall be used as signalmen. A signalman should always be ustd 
when the crane and excavator are In operation. 

Signals (fig 3-4J . The 21 hand signals shown In figure 3-4 are those used by the 
Marine Corps crane and excavator operators. A good signalman Is capable of using eiyy 
combination of these In order to transfer his message to the operator. The signalman and the 
operator should drill themselves so that there will be no mistakes In undwstanding the 
signals. 




UWER THE LOU MtSE IK LOU 



Fig 3-4. Hand signals. 
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mint 



trof 





19 

Mm 

mum 



i«Nn 7MIMM 
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AKOtASt 
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Fig 3-4. Hand signals (continued). 
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LOmit THE BOOM SIOHV 



PM%1 m BOON SLOULV 





LOUER A LITTIE 



UISC A LITTLE 





LOItf ft THC BOOH 
MO HOLD THE LOAD 



UlSE THE BOOH AW 
HOLD THE LOAD 



FI9 3-4« Hand signals (conttnued)* 




Fig 3-4. Hand signals (continued). 
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EXEilClSE: Anwir tha follwlm qutstlons and diedt your rasponsas against thoM 11«t«d at 
tha and of this study unit* 

NatdilMt Natch aadi of tha four hand signals llstad In quastlons 1 through 4 
with thair approprlata Illustration (a through 4). puca your antwrs in ma 
spact provldtd. 

1* Stop a> 

Z, Opan buckat 

3. Ralsa tha load 

4. Swing In dirtctlon finger points 



b. 




SUMMRY REVIEU 




In this studjy unit* you tvava Itarnad tha proceduras for Mfety factors In lifting 
loads and In writing artas using tha crana and aiteavator* In a<tdtt1on* you alao laamad to 
lllustrata tha hand signals for crana and axcavator operation. 



Answers to Studjy Unit #3 Exercises 
Uorit Units 3-1. 

1. c 

2. a 

3. a 

Horit Unit 3-2. 



1. 

i, 

3. 
4. 



b 
c 
d 
a 
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STUDY UNIT 4 



OPERATOR MINTENANCE 

ROLL OUT THE RED CARPET 




STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT YOU WILL 
IDENTIFY BEFORE-DPERATION* OURINA-OPERATlON. AND AFTER-OPERATION CHECKS. IN 
ADDITION* YOU WILL IDENTIFY TROUBLESHOOTING PROCEDURES, LUBRICATION INSTRUCTION* 
AND SAFHY PRECAUTIONS TO BE USED WITH THE EXCAVATOR AND CRANES. 

Equlpmnt brMkdowis c«uie conttructlen del^yt* tMtte iMn-hourt* <nd cost eontldtrablt 
iMuntt of AOMty 1ft both ^rtt «nd labor. You can nl'nlnlu tqulpmtnt brtakdowit by oparatlni 
your tqulpaant with food judgiiant. TMt Includes keeplnB the engine and the Bear cam filled 
with the right ol1» keeping the engine cooling eytten filled with coolant* keeping the greete 
points properly lubrUated, making minor repairs as they are needed* and keeping your 
equlinertt clean. This sounds like a lot of trouble to 90 to* but It Is reelly not herd to do 
It you epply yourself. Your knowledge and respect for cranes and the excavator should aalte It 
Irritating to you to see someone abuse the equipment (fig 4-1). 




FI9 4-1. ttever abuse your equlpnant. 
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At tn optrator, you should tniwrt that your crtnt wd MCivotar trt rotdy for optrttton ot oil 
ttMt. You ihouid tnipoet tt boforoHiptrottoii . durttwoporottow . twd tfttr-oporttton . to thot 
•uf dofMti My bf dficov«r«d ond corrocttd otfort tnty rttuit in MTioui oimu or tqutpMont 
fofluro. Iho MctiNry provonttvo Mtnttwnco torvteot should ht ptrforiMd borort-oporotton. 
Ntnor dofMtt dtscevortd during optrttton of tho unit rtould bo oorrMtod u soon u oporotton 
hos ttoppod. If 0 Mjor probloM it nottcod durtng optrotton, tho tqutpiint thould bo stopptd 
tMtdfoMly to provont «ny dtMgt uhfeh ifght oecur to ti;o oqutpnont. Aftor-oporotton 
torvtcos tMuld bo ptrforatd tty tho opor«tor tt fnttrvols bttod on tho nomil optrttton of tho 
erofif ond oxctvotor. M wi*sr thot tf you, ts on oporotor, find dtfoctt or unsottsftctory 
chtroctorttttes boyond your Mtntononoo lovol, you wst rsport thoi ot tho otrltott 
opportiNitty to your MCOIC. 



MHt Untt 4-1. KFQUC-CPERATION CHECKS 

IDENTIFY THE BEFatE-OKRATlON CHECK OF CRANES AND THE EXCAVATON. 

IDCNnFY THE PERSON RESFONSIBIE FOR KFORE-OFERAHON CHECKS. 

Boforo Oporottno tho crm ond oxcovttor, tho oporotor should porfoni tho fellowtng 
sorvtcos to dotonitno tf tho condition of tho oqutMsnt hos chonffod stnco tt mu lost usod, 
ond to Mho suro thot It Is rotdy for oporotton. Ftrst Mko o CMBloto 960^ vttuol 
tnspocttoA of tho onttro crono or oxcivttori chocfctM for crodts, brttfcs* brolton oloctrtciJ 
Ntros, looks, ond looto or ntutng bolts ond nuts (fig 4-2). Nojtt chock tho fuol supply to 
Mko turo tho ttnk ts full ond roftll tf nocosstry. Thon chock tho tngtno oti, hydrtulte oti, 
eooltnt lovol, and add oti or coolant tf necHsary. Thon, chock oil tnttruMnts for corroct 
gauoo roodtngs tftg 4-3). iMOdtotoly ofttr starting a cold oogtno. tho otr prossuro gauoo 
Ntli tadteato tho a«ou»t of prouuro tn tho otr aystos. prossuro should roMtn bttmon 70-100 
PSl. EMorgoncy broiks wtll apply outonattcolly tf prouuro drops bolov 60 FSl on tho Orott 
crono ond txeavotor only* Tho otI prossuro «tll bo abovo norMli Hhon tho tngtno ts mnitd to 
oporottng toiporoturo, tho otI prossuro lay drop bolou nomal ot tdltng spood. thoso 
condtttons oro typical. If tho otI prossuro Indicator thorn no prossuro. stop tho ongtno ot 
onco ond report this condition to your RCOIC. Ntxt chock for looks, paytng particular 
attonttOA to tho cooling aystos, hydraulic oil linos and fuol llnot. 
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WmiMrt, €rocli«tf mi««i«k^ 



Atfltctm «uoloffi. 



INSTRUMENT PANEL 



Mil 



tf#«t«r« «Nt« torn 




TlvaWf '^V*** P^V^B ll>> lip 

0*S •*>« fMffi ^ 



f* Mitt* n« 



BEST COPY AVAILABLE 
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EXERCISE: Answer the folTowtng qutsttoiu and ehtclc >our rttpontts agatntt thott Itttfd at 

thu end of this study unit. 

U What should be done ftrst. before starting tlit engine? 

a. Check the fuel 

b. Check the oauges 

c. 3600 visual Inspection 

d. Check the tiret 

2. Who Is responsible for the before»op«rat1on check? 

«. NCOIC 

b. Operator 

c. Squad leader 

d. Hechanic 

york Unit 4-2. DURING-OPtRATION CHECKS 

IDENTIFY THE DURlNQ-OPCItATION CHECKS. 

As the operator you are re^onslble for correcting and reporting any unusual sounds or 
oders, deficiencies In perfomanct, or othar simt of Abnonni operation. Durino mratlon 
you should check all instruMnU and gauge readings frequently. Stop operation if the engine 
oil pressure Indicator shows a drop In pressure or no pressure, or If tne temraturt ouioe 
shows engine overheating. Hext check the air systea; pressure should r«Mt1it MtMsn 70-100 
PSI. Emergency brakes will apply autOMtlcally If pressure drops below SO PSI on the Orott 
crane and excavator. Also check the cables on the cranes ftrequently for proper ellgnMnt on 
the druns. If cables cross-wind, stop operation and correct the allgmNnt IsMdlately. 
Renenber: do not operate until the failure Is corrected and reported. 

EXERCISE: Answer the following question and check your response tgslnst those listed at the 

end of this study unit. 

1. What are the durlng-operatlon checks? 

a. Check all InstruMnts and gauge readings. 

b. Check cables and druas that the cables are on. 

c. Check oil and air pressure. 

d. All of the above. 

Work Unit 4-3. AFTER-OPERATION CHECKS 

LIST THE FOUR AFTER-OPERATION CHECKS. 

The operator must perform the following services: After any operating period and 
after each 8-hour Interval of continuous operatlonp all deficiencies wst be corrected before 
resuming operation. Hove the Mchlne to a safe area and perk It on fine level footing. Avoid 
banks tnat could possibly cave In or low spots where heavy rain my wash out the footing. If 
the mchlne Is to be left ouUlde In freexing temperatures, place It on planking or concrete. 
Fill the fuel tank with clean fuel and check the coolant In Mo radiator to be sure It Is at 
or near the overflow when the engine Is at operating teMperature. Add coolant If necetsary. 
Change coolant If It Is contaminated wth rust or dirt. If antlfreoxe Is used, cheek the 
freezing point of the cooling system. Uien edding antlfNese, be sure to mix the solution 
thoroughly by running the engine. Remove all dirt and grease from the upper ■aeblnery and cab 
deck, also clean all windows. If freexing te^ieraturos are expeettd, remove all mud and dirt 
from places where frozen material would Interfere, such as under the lower s«vorstructuro. 
Hud and dirt In or on the outriggers, can Interfere with the operation of the crane and 
excavator. Be sure that all tools and accessories assigned to the SL-3 are clean, 
serviceable, properly mounted, and stored. Check the mounting condition, the cloanllnoss, and 
the operatton of all lights. Hake a visual Inspection of the entire crane and OMCavator, 
checking for oil, fuel, and water leaks, loose or missing bolts, nuU, and pins, or broken 
parts. Inspect all cables for broken frayed strands. Check the batteries to ensure thot thtty 
are securely mounted and that connections and filler caps art clean and tight. Before leaving 
the equipment, close all windows, remove the Ignition keys, and close or lock the cab 
compartment doors bleed the air tank on the exravator. 




exercise: Antmr tht folloMlng questions «nd chedc your responses against those listed at 
the end of thtt study unit. 

1. Whet are the four after-operation checks? 

a. 

b. 

c. 

d. ^ 

2. When work has been conpleted, what action nist the operator take KFORE parking 
his crene or excavetor? 

a. Let the air out of the tires 

b. Pull the eMrgency shut off lever 

c. Fill the equlpoent up with fuel 

d. Reise the booM to Maxinui height 

3. If after operation the equlpnent Is to be left outside In freezing temperatures* 
• where should you park? 

a. On planking or concrete 

b. In dirt or send 

c. in Md or gravel 

d. On grass or weeds 

Work Unit 4*4. TROUBLE-SHOOTING PROCEDURES 

IDENTIFY THE THREE PROCEDURES THAT THE OPERATOR MUST KNOU BEFORE TROUBLE-SHOOTING. 

The Most Inportant link between the operator and the nechanlc Is the operator's 
ability to trouble-shoot or diagnose problems which my cause unsatisfactory operation or 
failure of various parts of the crane and excavator. The operator must be able to recognize 
the sy«pto«, detenilne the cause* and apply the reoedy. Table 4«1 provides troubleshooting 
Inforaatlon useful In diagnosing and correcting unsatisfactory operation or failure of the 
crane, excavator, and Its coi^Mnents. Each sywptom is followed by a list of probable causes 
and their possible remedies. Any problem that Is beyond the scope of operator maintenance Is 
Indicated In the table bv an asterisk. Corrective action beyond the operator*} capability Is 
to be «coapli$hed only by personnel thoroughly trained In the proper level of maintenance. 
Troubleshooting and repair procedures for the equipment's engine are similar to those of other 
type engines. 
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T«b1« 4-1j Trouble-shooting Chart 







CbrttetlW Action 


*'*ssas«. win 

not opsnte 


FUBo iooim* 
b« Osfactlw Ignition 
0* Cpm or ihortad drcult 

hutwmi Ignition «vitcb 

and outrlggero Iwor 

Btorogfltch* 
d* Cbntixil mfoaim in thne 

wd four spool mlw8 

not (dosing* 
a* R»ll«f vtl¥n eiu6lc open 


a* Replace toiom ftiae* 
b* Qieek for pnesenoe at 

voltage at ignition 

sslteh* Replace switch 

If 4»ftetlve* 
c* Qieck wiring for coo> 

tinulty* 
d* Oieck llnltage to wlwe 

tosDlca and spool travel* 
e* Refeor to proper 

authority* 


not mm 


A« Cbntaots noross ou^ 
rioer togi^e wlteh 


a* Fiaoe switch to wm 
position and check for 
oontinuitjHif continulti 


wSSaaA out- 
rigser cylin- 
der* will not 

tally 


^ BsUy Gontaotft dmoiiiK 

b# Def^oUm BBMI aotoioldd 
c* Detective or dirty 

ot>U«ctor ring 
d* Puab toutton wltoh 

deftetlTC* 


a* with ignition switch OR 
check tot continuity 
across relay teralnals 1 
and 2-*if m oo(itinulty« 
replaoe nlay* 

b* Check as outlined for 
JMX eoleooid* 

c* Imgiectj clean or repali 
defective collector rloc 
taruatoes* 

d* Check ftor continuity 
across switch temlnalB- 
If no ontinulty with 
button depressedj 
replace switch^ 


outrMCBor 
cylinder will 


a* Cpen or ehorted ieed to 
outrigger toggle eeltoti* 

bi OitrlgBer toggle eeltdi 
deteotlm* 

c* Open or shorted wiring 
taetseeo toggle stitch 
and colieotor ring* 

d* Defective or dirty 
col lector rlnr or 
bniriies* 

e* (]0en or shMrtad wiring 

Md oittrlgger releye 


4« Oieck lead for con- 
tinuity* 

b* Qieek for continuity 
across wltchi with 
switch In FUMT position 

if » contlnui^j 
replace switch* 

c* Chsok wire for con- 
tinuity to swiwl ring 
No. 7* 

d* Clean dirty ring or 
taruriiec* Check for con- 
tinuity across collector 
ring a»id hruflhes*witch 

e* Check wiring for con- 
tinuity. 


Qitrlggm 
ratricti tout dc 
not «Ktfliiil 


a* f]ut/4oim miorosMteh 

def«ctlve or drcult 

tFoken* 
b* linkage to control wive 

disconnected or out oC 

idjustiient* 
c* Relief mlm in oootnA 

valm stucic omi* 


a* oiecK cUouii* Replace 
defective Rdcroswitch* 

b* Qieek and mpalr 
linkage* 

c* Refer to proper 
authority* 
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Ttblt 4-1. Tfoublt-thootlng Chart-continued 











Wirt fop— »— ^ 
ttMk III wiM ropt 

lUfiJOf V#Ot OpOPStfOfl 


ChooHopmttoii 
Chook oporoHoQ 




Wlr« rvfMf IMM Iftft 
t4flliif ftloatfvteallM 

fcOOlD lO Mt OpOltid 

41^#c1ll3r ovtF Hit 1ob4 

Inf «tfUt to pOo «9 on 
drum 


Oio^li Toortojf 

flpofl tlio fcpow o^for tibo lood bo* 
ItM moklof tfao 

WMIfaoooblto pfOdr tad «or 
roettyoo drano 

Sikprtofi ibo oiblo to propor 
lotlftt 




CkbU Hmmw otak l» 
OittlM iMk lubtlca* 


lYoo oboovoo ood tiMoott. 
LobHooto COblM 


Bern otti ct 


o« llttatlvt wquwot tilvt 
or ^oportloQitor titii^ 


o« aogmwoo qooq 
t* tiftrlcaU tan 
0* Htftr to propor 
oothvitf 


mtxtnim lorn 


4« Ult liquid iMl 10 

c« Unm oiblti or Mm 

tnf CDtor <r othv oLio^ 
trlotl «qal7sfit 
f« Dtrtjr teturr lop om^ 
log ooBtlouvl *alo O) 

i* UoMi ilurootor 

k* flndtf am oitor or 


4« e>rvlo» tort 00 

t* Mpoot cMoo tor oom 

ifttttil^tJau Two or 

loplioo o«toil« 
o« UMPffft, olooA ioa 

tlgbtm or Mplooo «iblo 

QMoli Ul «inoi foe 
Itopiiir oi 

aoooooiTf* 
o« IMMTipt tetterl^ 
f « Qsoli ^or lookftpo <Pi 

dlrtf tettonr «4> 

iidn«10. 

tlotixoo Mt 
0* imioeo iltorootor 
u Imt tettorloo RspUco 


or ivtfwt 


— fc^jgaPdi 

to* Obotrol nlfv offt 
o« DofOBtlvo BOD or 

— LgffifcTg&^tf 


Od chact oil lowoi 
t* Omtk liatefo lod 

miooo difootivo pvto 
0* Mior w inupoi 

outhorltF 


to hold or 


difooUw 
t* Cofoctlw nMtor- 
Mttiooiilvo 


o« mpuoo qnuidor 
t* IWjtr IP m»r 




pDQd tikily or 


o« w tti aqrar or tir uv 

b» Ualttit to ittlvt tm ori 

c« Ditetlvt 9ll«lor 

4* SSrt^io i9*«aio miM 
or ato ivUof oottlag 


o« Owcft ojntfitloD ond 
M^^^jtf oiU blood 

t* ItopUoo dnnpod or wo 

0* wplioo agrliodor 
4* Mar to propor 
Ottthoritr 
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tilt fttd of thtt ttiriiir ufitt. 

1. MbU »rt Um ttertt proct^Ttt tkat tikt operator Mitt ItiMM btfor* troiAlt-stioottiig? 

«. Apply tM rmtijft trttt )^or shock, m4 roeo«ntM tko ly^^tow. 

b. llo€09fit» tHf vm*^ dttomtM tko uhm, m4 apply tko roM^y. 

c. Ootoratno tko Mttbtr, apply tko roM^y, and dotonatn* tko caiiM. 
4. All of tko abovo 

2. ktforrtng back to tko troMblt-thoottng ckart (Tablo 4-1), toloet tko probablo 
cawto akovtiif oxcotttvoly worn caklts. 

a. Cablo too long 

b. Slack 111 Mtro ropo 

c. Cablo not rootrod corroetly 
4. Cablot lack lubrtcattoa 

Hsrlt unit 4*$. LUIUMTIM HtSntUCTlOIIS 

nCNTIFT THE FIVE LUUICMT SVIVOLS. 

IKNTIFT THE PWPOSE OF THE LUMlOmCN INSTMICTIOltS. 

SoM Modolt of craim tnO oxcavator aur ro^iitro «ro frtmont lukrtcatton tkaa otkor 
laodalt. Ikaraforo, a lubrtcattoa tnatntctton (LI) It pabltakotf far oack Mtfol af ooatpMit. 
Ftsirot 4-4 and t-S thaw tko LI for a Crano WMOl-MOMMtod IMol ISIIMP (Potttbono). llo Ll't 



alio tkOH tko MM aid locatton of oack labrtcatton potnt. tko ayiiol for tko typo of 
luhrtcant to bo MoO, and tko koorly tntorval «kan labrtcatton tt to ko uaod for oack 
lubricant point. Ftouro 4*4 skom tko koy to tko labrtcant tmkolt, tko boarly tntorvalt, ani 
tko ott capactttot. 
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n m 



■I fit* 
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worn 










or 




UClt 




ML L 








Oil 








AAA 


O^a Wlw 


ML 4H*N 


Ma mtm^w 




00 


iSTfrnwrw mi 


001* 
WLCtlt) 








Olt^B^ 








10 










N* 




no i^u 


yyoM» 


MM 

iML ft »mo 







Fig 4-4, Lubrication Instructions. 
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Answer tin* following questions and check your rwsporijes against those llsttd at 
tho f*ncl iit this study un1t« 



U What are the five symbols used for lubricant and application? 

a. OE, GAA« TU SL. GO 
01* TU LU GAA, GO 
PF, GAA, G0» SO, HB 

d, 0E» 6AA, GO, SO, LI 

2. What Is the publication that gives specific Instructions for the lubrication of 
each model crane and excavator? 

4* Tl 
b* TE 

c. II 

d, SL 

3. What do the lubrication Instructions show? 

a« Lifting capacity 

b, Rated horsepower 
c« Boom angles 

d. Each lubrUatlon point 

Work Unit 4*6. LUBRtCATION PRECAUTIONS 

STATE THE SIX LUBRICATION PRECAUTIONS. 

WHEN OPERATING A CRANE OR EXCAVATOR IN EXTREMELV OIRTV AREAS, SUCH AS SANOV OR 
mJSTV ENVIRONHENTS. tOENTIFV WHEN MAINTENANCE tS DUE ON THE CRANE. 

Oon't guess! Always use the lubrication Instructions. Remember, however* that the 
lubrication Instructions are based on average operating conditions. In some cases It may be 
necessary to chang<» oil or lubricate your crane and excavator after shorter operating periods 
than those given In the lubrication Instructions. Some Instances are operating In extremely 
dusty areas, and continually lifting near-maximum-capacity loads. In addition to using the 
lubrication Instructions as a guide when lubricating your crane and excavator, you should also 
observe the following precautions: 

Keep all lubricants In clean^ airtight containers 

Use the right g'ease stated In the LI 

Make sure that all lube fittings are open and clear of obstructions. If a fitting Is 
clogged, remove and clean, or replace It. 

Re careful not to over lubricate when tising an air pressure type grease gun. Always use a 
low pressure^ hand operated gun for lubricating low pressure fittings. 

MIpe fitting clean before and after lubrication 

Always stop the engine before lubricating your crane anrf excavator 

If you roniember these Important points* follow the lubrication Instructions^ and use good 
Jud^nent when lubricating your crane and excavator* you !>hould have little trouble keeping It 
well lubricated and ready for use. 

^u should find the lubrication Instructions for a particular crane and excavator reproduced 
tn the equipment's technical manual. In addition, a copy of the LI, seated In plastic* should 
he carried a.x)ard the equipment at all times. If you do not have the correct LI on hand for 
your equipment, you should order it Immediately through the supply system. 
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EXEKCISE: Antw«r the following questions «nd check your responses against those listed at 
the And of this stud> unit. 

1. What are the six lubrication precautions? 

a. 



c. 



e. 



f. 

2. What should you check for before lubricating the equipment? 

a. LI sealed in plastic 

b. Tire pressure 

c. Headlights working 

d. Fuel In the tank 

3. When operating In extrenely dusty areas, when should you change the oil and 
lubricate your crane and excavator? 

a. Less frequently than recomendad in the LI 

b. Hjre freqcvntly than reconendad In the LI 

c. 'Jnly after the job Is co^ileted 

d. In strict accordance with the LI 



SUHMARY REVICU 

In this lesson, you learned to Identify before-operatlon, durlng-operatlon, and 
after-operation checks. In addition, you learned to Identify troubleshooting procedures, 
lubrication Instruction, and safety precautions. 

Answers to Study Unit 9) Exercises 

Work Unit 4-1. 

1. c 

2. b 

Work Unit 4-2. 

1. d 
Work Unit 4-3. 

1. a. Check the of lights. 

b. Check the fuel, oil and water levels. 

c. Check for broken or fraye4 cables. 

d. Check the batteries. 

2. c 

3. a 

Work Unit 4-4. 

1. b 

2. d 

Work Untt 4-5. 

1. c 

2. c 
d 
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Itort ttitt 44. 

1. KMp all Ittfertcanli citM. 

k. Um rtfht fPMM Mi oti tUUi in tli« LI. 

e. IWw Mr* «11 T«M fttttNQt m cIma. 
4. to Mrtftti Mt to VMrlMbrlctto. 

WtiM fttttait elMn tof^ tfttr liikrtctttoii. 

f. AlMjn step tM tngtiM tof«rt liArtctttiii th« •^utpMiit. 
t. • 

3. k 
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CRANE AND EXCAVATOR OPERATOR 



Review Lesson 

INSTRUCTIONS: This review lesson Is designed to aid >ou In ffreparlng for >our fine] 
eKan* You should try to con^lete this lesson without the aid of reference naterlals, but 
If you do not know an answer look it up and rettetriber what It Is. The enclosed answer 
sheet must be filled out according to the Instructions on Its reverse side and mailed to 
NCI us1n9 the envelope provldod. The questions >ou miss Mill be listed with references on 
a feedback sheet {HCI-R69) which will be mailed to >our comandlno officer with ifour final 
exaii. You should stud> the reference Mterlal for the questions you missed before taking 
the final exan. 

A. Nul Iple Choice: Select the ONE answer that BEST corqpletes the statement or answers 
the question. After the correspond1n9 number on the answer sheet, blacken the 
appropriate circle. 

Value: 1 point each 

K What Is the pilnary purpose of a crane? 

a. To build bridges 

b. To lift lo^ds and place them In new locations 
c* To carry loads over 1on9 distances 

d. To dig ditches 

Z* What are the two basic components of a crane and excavator? 

a. Mounting carrier and upper superstructure 

b. Wheel-mount and winch 

c. Truck-mount and boom 

d. Air-mount and tires 
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*tatdi1r«Q: Mdtch each Illustration In coluwn 1 (Itms i-6) with Us appropriate 
noMnclatura In column 2. Select the one letter (a» b» c» d» or e) Indicating your 
choice. After the corresfiondlng number on the answer sheet» blacken the ^proprlate 
circle. 



Value: 1 point each 
Column 1 
illustration 

3. 



4. 



5. 




Colum Z 
Nomenclature 

a. M-1SB1UF 7 1/2-ton (Pettlbone) 

b. M-3IST (P&H) 

c. HC2SO0 30-ton (Orott) 

d. H-RM8MC 7 1/2-ton (firove) 

e. HC40 Crux (Drott) 



Multiple Choice; Select the ONE answer which BEST completes the statement or answers 
the question. After the corresponding number on the answer sheet» blacken the 
appropriate circle. 

Value: 1 point each 

7. What Is the horizontal distance from the cf'ni^r of the crane's turntable to the 
center of the hook block suspended over the load called? 

a. Operating radius 

b. Boom angle 

c. Boom length 

d. Operating length 

8. The lifting capacity of a crane Is rated by 

a. boom length and boom an^le. 

b. operating rad1us» boom ang1e» and boom length. 

c. boom length, boom angle» and tipping. 




9< 



How 1i boon anglt determined? 



a, Uhen the boon H raised from vertical position 

b. When the boom U raised from horizontal position 

c, When the boon Is lowered to the ground 

d. When the bocm Is raised 75^ 

10. What Is meant by operating radius? 

a. Horizontal distance from the center of the Crane's turntable to the center of 
the hook block 

b. Vertical distance from the center of the crane's tumtabH to the center of 
tN hook block 

c. The load to the crane 

d. The boom to the load 

0. Questions 11*16 require you to select the answers from the Safe Load Data Chart below. 



Value: 1 point each 



Working radius 
In fe«t 

(1) 


toon l«i9th 
In tttt 

it) 


Boon eUvatiM 
In degrees to 
obtain working 
radius 


Safe lifting 
capacity In 
pounds with 
outrigger* 
(3? 


Safe lifting 
capacity In 
pounds with, 
out outrigger 

U) 


10 


20 


51 


15.000 


f,f)00 


10 


30 


64 


15.000 ) .JOO 


10 


40 


71 


15.000 


.000 


15 


20 


28 


11,500 


..ooo 


15 


30 


52 


11,500 


5.000 


15 


40 


63 


11,500 


5.00O 


20 


30 


39 


6.750 


3.250 


20 


40 


54 


6,750 


3.250 


2$ 


30 


17 


4.500 


2.120 


2$ 


40 


45 


4.500 


2.120 


30 


40 


33 


3.775 


1.200 


36 


40 


0 


2,300 


650 



Safe Load Oata Chart. 



11. Uhat ts the safe lifting capacity with outriggers when t>ie working radius Is lo 
ft. boon length is 40 ft. and boom elevation Is 71"? 

a. 11.500 

b. 12,000 
C. 13.500 
d. 15.000 

12. What Is the safe lifting capacity with outriggers when the working radius Is 15 
ft. boom length Is 20 ft. and boom elevation Is 280? 

a. 15.000 

b. 6,750 
C. 11.500 
d, 4.500 

13. What Is the safe lifting capacity with outriggers when the working radius Is 30 
ft. booM length Is 40 ft, aid boom elevation is 

a. 3.775 

b. 4,500 
C. 6.750 
d. 11.500 
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Whrtt K ih» safe llftfng wpacfty without outrfgaers when the working radius Is 10 
ft, bouiii It'fMjth (s 40 ft, and boom elevation Is 71<*? 



a. 11,500 

b. 15 » 500 

c. 7t000 

d. 5»000 

15. What is the safe lifting capacity with outriggers when the working radius Is 36 
ft» and boom length Is 40 ft, and boon elevation Is 0^? 

a. 6,750 

b. 4,500 

c. 3,775 
(1. 2,300 

16. What Is the safe lifting) capacity without outriggers when workind radius Is 25 ft, 
and boom length Is 3o ft, and boon elevation ts 170? 

a. 15,000 

b. ?,300 

c. 11,500 

d. 2,120 

L. Qu(;'.tions 17-2? require you to select the answers frow the Rated Load Chart below. 
Value: I point each 

RATH) UKTlW; OIPACITIBS 
33'-«)' 3-S(Criq) PULL vOKm THJSOOPINQ BOOM 
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17. On rated loads of 360", what ts the naxtnUM rated load for a boon length of 68 
ft with a boo* angle of 63" and operating radius of 30 ft, outriggers down? 

a. 20,000 

b. 30,000 
C. 30,500 
d. 40,000 

18. On rated loads of 360". what Is the naxtoiun rated load for a boon length of 44 
ft, a booM angle of 54^, and operating radius of 25 ft, outriggers down7 

a. 28,500 

b. 28,750 
C. 28,000 
d. 25,000 

19. On rated loads of 360°, what Is the mxlmun raUd load for a boon length of 74 
ft, a boon angle of 41", and operating radius of 55 ft, outriggers dowi? 

a. 7,500 

b. 10,000 
C. 13,000 

d. 15,000 

20. On rated loads over front of the crane, the naxlnum rated load for a boo« length 
of 44 ft, a boon angle of 45"> and operating radius of 30 ft Is 

a. 13,000 

b. 21,000 

e. 22,500 
d. 50,000 

21. On rated loads over front of thr crane, what Is the maxinun rated load for a boon 
length of 62 ft, a boon angle of 49", and an operating radius of 40 ft? 

a. 10,000 

b. 10,500 
C. 13,000 
d. 15,000 

F. Multiple Choice: Select the 0N£ answer which BEST cu^fletes the statement or answers 
the question. After the corresponding number on the answer sheet blacken In the 
appropriate circle. 

Value: ' point each 

22. Befrre attempting to ford a strean with the MC25O0 crane, you should always Insure 
that the water Is no deeper than the • 

a. top of the counterweight 

b. top of the tires 

c. bottoM of the superstructure 

d. bottom of the operator's seat 

23. The M-1581UF crare can ford a depth of how many Inches? 

a. 80 

b. 70 
C. 48 
d. 50 

24. What Is thr fording capability of the Drott Excavator? 

a. 60 

b. 50 
C. 40 
d. 30 



ERIC 



R-5 



91 



25. What H a carrier mblllty trait of the Drott Excavator? 

a. Truck -niounted 

b. Skl-mountfd 
c* Track^munted 
d. Uheel -mounted 

26. What Is a carrier mcblllty trait of all three cranes? 

a. WheelHDOunted 

b. Sk1*«ounted 

c. Track *roun ted 

d. Truck-mounted 

27. Uhat attachment fits the crane In this Illustration? 

a. Hook Slock 

b. Dragline (Z 
C. 4-1n*l Drott 
d. forks 




26. The purpose of the hook block attachnent Is to 

a. lift anything weighing up to the capacity rating of the crane. 

b. knock piles into the ground. 

c. drag. 

d. dig ditches. 

29. What attachment can fit the excavator In thU Illustration? 

a. 4'1n-l Drott 

b. Hook block 

c. Dragline 

d. Pile driver 




30. Uhat Is the purpose of the miltlpurpose bucket? 



To be used as a bulldozer 
To be used as a scraper & clamshell 
To be used as a front*end loader 
All of the above 

31. Select the attach ment that f Us this cr ane. 



a. Pile driver 

b. forks 

c. Hook block 

d. Dragline 

32. The advantage of the ditch cleanout bucket w/Wrlst-o-twIst Is that It 

a. has dragline capabilities. 

b. can lift objects. 

c. can drive piles. 

d. has a more efficient cleaning action. 

33. What attachment does not belong to the Drott 40 Cruz air excavator? 

a. 4'1n'l Drott 

b. Mrlst-o-twist 

c. Auger 

d. Ditch digging bucket 
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34. Th« purpOM of tli« cUMh«11 stUdlMfit U to 

i. MTk it sbov*, or on top ground l«vtl. 

b. «ork at sbovt. or b«1oN ground Itvtl. 

c. work only on top of tHt tiirf«c«. 

d. All of tti« above 

3$. tfiit ottadiMnt does not belong to the Orott NC2S00 crene? 

e. Pile driver 

b. Hook block 

c. ciiMhell 

d. 4*1n-1 Orott 

36. The purpose of tlie pile driver ettechMnts Is to 

s. lift loeds. 

b. excsvete swmbs. 

c. drive wod* steel ft concrete pilings. 

d. dig ditches. 

37. Which ettschMnt belongs to the drove crane? 

a. Hook block 

b. Pile driver 

c. Claashell 

d. Dragline 

35. The purpose of the excavator bucket It 

a. loading aggregate. 

b. digglna pits. 



d. digging trenches. 

6. Matching: Natch the naaa of each attachMnt In celUM 1, group 1 (3M1)and group 2 
(42-44), with Its correct Illustration In colum 2. For each ItiM, select the ONE 
letter (a* b. c, d, or e) Indicating your choice. After the corresponding nu^ on 
the answer snoot, blacken the ipiroprlate circle* 

Value: 1 point each 




ERIC 



93 



Hultlpit Chotce: Select the ONE tfilMf thet BEST cwplettt Hit itittMiit or m%mr% 
the question* After the corresponding ninbtr 0 v t Miner ihtet. b1icM«i the 

appropriate circle* 

Value: I point each 

45* What are the three parts of trtre ropt? 

a* Wire* rope» and core 

b* Core«o1!» and tilre 

c* Strands* core* and string 

d* Wire* strands* and core 

46* What specific measurenent would you oie to dttenMne the ttldtht distance, and 
ntinber of sellings? 

a* The nudwr of strands In tilre rope 
b* The dlaneter of the tilre rope 
c* The length of the wire rope 
d* The nunber of wires In a wire rope 

47* What Is the definition of seizing (wire rept)T 

a* Process of melting two ends together 

b* Process of fitting It around the right sheaft 

c* Process of cutting wire rope before tying 

d* Process of securing or tying off vtrt ropt btfort cutting 

4$* What two devices are used for cutting vre ropt? 

a* Ax and scissors 

b* Hydraulic cutter and oi^acttylene torch 
c* Hydraulic cutter and welder 
d* File and chisel 

49* WMch of the following two ceuses will shorten the lift of vtrt rope? 

a* Continuous ust and lubrication 

b* Reeving the wrong way and lack of lubrication 

c* Lubrication lack of use 

d* Not using it and storing it In a cool plwt 

50* How often should cranes and eicavators be loed^tettedT 

a* Quarterly 

b* Sm1-annua11y 

c* Weekly 

d* Annually 

51* When lifting loads. It Is safer to lift on 

a* <|ua9n1re* 

b* stable ground* 

c* soft ground* 

d* wet ground* 

52* When are lifting capacities reduced? 

a* When a boon length eitceeds nonul ftendard boos length 

b* When a boom width eiceeds nomel standard booie width 

c* When a bOM weight exceeds nonul standard boaa weight 

d* When a cable weight exceeds nomel standard cable weltfht 

53* A Jib attached to the boo« provides gmttr 

a* boom strength* 

b* lift* 

c* horliontal reach* 

d* vertical reach* 
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54. If • cr«M optrttor tttMpti to pldt up • mnimm 1o«4 fron the side of the crane, 
Hhot iflll dapptfl? 

0. CritM will ihoot 

b. Tipping My occur 

c. Tiros My 00 flot 

d. Iho cablo Hitl brtak 

I. Natchlngt Natch tach of tho hand slmlt in oolwm 1* group 1 (ss-$9), group t 

group 3 {$$•49), and group 4 (70-74) Hith Iti proper llluttratlon In coIum 
i. For MCh 1t«a in MCh of tho 4 groups, soltct the one letter (a, b, c, d, or 
Indicating your choice. After tho ccrrttponding ntaUr or the answer sheet, hUcknn 
tho approprleto circle. 

Value: 1 point tach 

ColuM 1 Colum Z 

aroup I lUustretlon 

55. Lower the boos slowly a. 
$6. Ralso the boom slowly 
57. Raise a little 

56. Lower the booM and 
hold the load 

59. Raise the boos 




b. 
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Coluan 1 Column 2 

Qtoup 2 Illustration 



60. Stop 

61. Swing In direction 

62. Lower slowly 

63. Lower the load 

64. Raise the boom and 
lower the load 






Group 3 

65. Raise or hoist slowly 

66. Open bucket 

67. Raise the load 

68. Lower the boon and 
raise the load 

69. LoMer the boon 



Column 2 
Illustration 



a. 
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Colunn 1 Colunn 2 



Group 4 lHu<tr»t1on 




J, NuUlpU Choice: Select the ONE answer which BEST completes the statement or answers 
€he question* After the corresponding nwrtker on the answer sheet, blacken the 
appropriate circle. 

Value: 1 point each 

75* When working near a power line what should you do? 
a. Cut the wires. 

b* Test the wires to see If they are still alive. 

c. Notify the pmer company to de*energ1ie the llnet. 

d. It doesn't matter what you do* 

76. When operating near power lines* who should you have with you? 



77* 



a. 


An electrician 


b. 


A Clumber 


c. 


An Instructor 


d. 


A sIgnaiMn 


Hm 


t many Men should 


«. 


4 


b. 


3 


c. 


2 


d. 





K. Questions 76-60 Pertain to the User's $afet.y 6ook1et 
value: i point each 

76. When using outriggers, why would you extend all beims completely? 

a« For maximum stability 

b. For minimm stability 

c. For soft ground 
d« For Mlly ground 

7g. Uhen you arrive at the Job site ^ith the crane or excavator, you should 

a. pay attention to the weather. 

b« pay attention to the person doing the Job. 

c. take the Job site for granted. 

d. have enough room to maneuver In. 

80. You should never s<f1ng or position a hook or load over the 

a. ground crew or truck cab. 

b« ground crew or field. 

c. rear end of the dump truck. 

d. scraper or pond. 
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I . MjjUlple rhotce; Select the One answer t^lch 8E$T completes the statMent or answers 
the (|>jest1on. After the corresponding number on the answer she«t> blacken thft 
appropriate circle. 

Value; 1 point each 

8K Who ts responsible for making before** during** and after* operation checks on a 
crane? 

a. Un!t mechanic c. Maintenance chief 

b. Operator Operations chief 

82. Before-, during*, and after*operat1on Inspections are performed to Insure that 

a. operators becon»d familiar with their equlpient. 

b. quarterly preventive maintenance will not be needed. 

c. defects are discovered and corrected before they cause serious damage failure. 

d. operators are familiar with the area In which they are required to operate. 

H. Matching: In the group of Items below (Items 83-87)* match the operational checks In 
column 1 v:1th the tine when they are to be done In column 2. Select the ONE letter 
(a. b» or c}» Indicating your choice. After the corresponding nmber on the answer 
sheet, blacken the appropriate circle. 

Value: 1 point each 

Column 1 Column 2 



— Operational check When done 

83. Oil level a. Before operat'n*n 

84. Remove Ignition keys b. During operation 

85. Temperature gauge c. After operation 

86. Bro<en wires 
d7. Unusual noises 

Multiple Choke: Select the ONE answer t^lch BEST completes the statement or answers 
the question. After the corrf^spondlng nuiober on the answer sheet* blacken the 
appropriate circle. 

Valite; 1 point each 

88. Recognizing a sympton, determining Us cause* and applying a remedy are the basic 
procedures for 

a. performing a before operation Inspection. 

b. perft^rming weekly prever.t1ve maintenance. 

c. troubleshooting malfunctions. 

d. load testing & crane. 



89. Uhat does OE stand for? 

a. Other engines 

b* Engine oil 

c. Ofly equipment 

d. Oil engine 

90. uhat Is the syiiAol for Oil Gear? 



a* GAA 

b. GO 

c. OG 

d. HB 

91. What does OAX stand for? 

a* Automotive Grease 

b. Grease Automotive and Artillery 

c. Gear oil 

4. Hydraulic Brake 
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Wh<«t (ioe^ the symbol HB stand for? 



94, 



a. Hydraulic Brake Fluid 

b. ^draullc Batteries 

c. Hydrogen Fluid 

d. Brake bands. 

What is the syrobo^ for Solvent Dry Cleaning? 

a. SAF 

b. oes 

c. SD 

d. HB 

When operating in adverse condUlons, such as In extremely high or low 
temperatures or tn extremely dusty areas, when should you lubricate your crane and 
eitcavdtor? # 

4. f^e freouently than recommended m the LI 

b. Less frequently than recommended In the LI 

c. In strict accordance with the Lt 

d. Only after the job 1$ completed 

Before lubricating your crane and excavator, you should alwdys Insure that you 
have the proper TM and 

a. SL. c. FM. 

b. LI. d. TI. 



Total Points: 95 
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INSTRUCTIONS TO STUDENT 



1. Fold to thor MCI addrett it outside 

2. Inteit course number in tquare marked ^Xourse Number" 
below 

3. Seal with scotch tape or one staple 
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